
Vol 3 No 1 


JANUARY, 1949 




BRITISH JOURNAL OF 
rSOCIAL MEDICINE 


EDITORS 


F/JA E crew and LANCELOT HOGBEN 


ENni CHARLES 
G P CROWDEN 
T FERGUSON ROIX3ER 
J A FRASER ROBERTS 


WITH THE ASSISTANCE OF 

LESLIE J HARRIS 
riONALD HUNTER 
J G KVD 
J R MARRACK 
T MCKEOWN 


J A RYLE 

P SARGANT FLORENCE 
R S F SCHILLINa 
S ZUCKERMAN 


W G CLARK \ Rcprcsenung the Society of 

C FRASER brockington } Medical Officers of HealtU 


and the EDITOR of the Brinsh Medical Journal 


CONTENTS 

Biological Factors afTccUng FamUj Size. F A E Crew 

Studies of the Diet of Students at Edinburgh Uniicrsitj A H Kttchin, R Passmore, 
M Pi KE, and G M Warnock 

Mortality from Rheumatic Heart Disease in Children and Young Adults in England and Wales 
J Knowtlden 

Rencu 


Page 

1 

10 

29 

42 


Abstracts 


43 


LONDON 

BRITISH MEDICAL ASSOCIATION 

TAMSTOCK SQUARE, W'C 1 


- 7 - i,i 


’^lui.li SLmscRimoN (4 Ni-vt-ers) 25s 


US.A f6 00 


Sr^oix Ni 



BRITISH JOURNAL OF SOCIAL MEDICINE 


'JANUARY 1949 


NOTICE TO CONTRIBUTORS 


The British Journal of Social Medicine is intended for the publication of ongmal work in the field, although 
not necessarily by authors of British nationality 


As understood by those who arc responsible for this Journal, social medicine is that branch of sacnce which 
IS concerned with (a) biological needs, interactions disabilities and potentialities of human beings living 
in social aggregates , (6) numerical structural, and functional changes of human populations in their 
biological and medical aspects To a large extent its methods must necessarily be statistical, involving the 
use of numerical data obtamed either from oificial sources or from special field mvestigations, and 
interpreted in the light of estabhshed findings of the laboratory and of the dime. Social medicine takes ivithin 
Its province the study of all environmental agencies, living and non living, relevant to health and 
eiliciency, also fertibty and population genetics, norms and ranges of vanation with respect to individual 
diifcrenccs and, finally, investigations duected to the assessment of a regimen of positive health Such being 
the definition and scope of social medicme as understood by the editors, it follows that this Journal is not meant 
to provide a platform for those who wish to present their views concermng the place of social medicme in the 
organization^ set-up of medicine ns a whole 

The scope of the Journal and, therefore, the content of social medicine will be illustrated by the nature and 
diversity of the papers that go to the make-up of the first few numbers These will also show that the 
territory claimed by social medicme is not adequately covered by journals that serve the interests of 
the specialists in such alhed subjects as public health and preventive medicine, biometncs, eugenics, and the 
social saences 


So far as IS possible in these difficult days, this Journal will be published quarterly 

All papers submitted for publication and ail other edilonal matters should be addressed to one of the 
editors 

F A E Crew, F R S , Usher Institute, Worrender Park Road, Edinburgh 

Lancelot Hogben, FRS., Queen Elizabeth Hospital, Birmmgham 15 
Alternate ely papers may be sent in the first instance to any of those whose names appear in the group on the 
front coter or to any members of the General Adtisory Board. 

Papers are accepted on the understaudmg that they are subject to editorial revision, and that they ore 
contributed to this Journal only 

Adequate reference should be made to previous work on the subject of the paper A summary of observa 
tions and conclusions must be given 


Papers sent for publication must be typewritten on one side of the paper only, with double spacing an^viih 
a margin of at least li inches IllustraUons should be used spanngly Photographs should be printed on 
glossy paper and should bo larger than the size desired for reproduction Dmwmgs and dia^^s should bo done 
m blLk ink on tracing linen, Bristol board, or stout, white paper Any lettenng on ffiese drawings should 
be hghUy inserted m pencil The Editors express the hope that contributors \yiU study the conventions of 
^adfng Md design of charts employed in this and subsequent issues of the Journal with a view to standardizing 
visual symbols for ready recognition 

References should be arranged according to the Harvard system If the reference is to a book, the place of 
pubhcation. the number of the edition and the page number should be gwen In 

must follow the author s name, more than one paper in any one year being indicati^ by a letter ^ h e) 
nrt,T ihe Hnie. No numbering of references is necessary At the end of the paper references should be arranged 
m he ^SabetS Srfer of Uif auS^^ames ^ reference details should be given ^ follows author , 
Wtia^ vSr of Dublication On parentheses), tide of periodical (in itaUcs, abbreviated according to the 
HW p'rmdie^B). Volume number (bold type Arabic numerals), and first page number 

(ordinary type Arabic numerals), thus 

Buzzard Farquhar (1943) Practitioner, 151, 129 

Grotjahn A (1923) Sozlale Pathologle, 3rd edit. Springer, Berlin- 

- r nrovidcd free A liiSJtcd nutnber of additional reprints at cost 

application to the Publishing Manager. Bntish Medical Associafion rtv^riheJoumiiL 

papers which has e appeared in The British Journal of S^al Med.one remam the properly of the Journal, 
and p^ission to republish them must be obtained from the editors. 
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BIOLOGICAL FACTORS AFFECTING FAMILY SIZE 

1 BY 

F A E CREW 


^atlcrly much attention has been attracted, and 
rightly so, to the number, variety, and potency of 
the socio-economic factors which strongly incline 
married couples deliberately to restrain their 
fertility and thereby to limit the size of their families 
A tendency to overlook a number of purely bio- 
logical factors which work in the same direction is 
lO be discerned These latter are for the most part 
not under the control of the will of the indnidual 
and are as yet far bey'ond the powers of the medical 
and social sciences m application It is not sug- 
gested that these factors, as judged by their effects, 
play as important a role in determining family size 
as do the socio-economic, or that pronatahst 
policies arc mistaken when based on the demon- 
strably reasonable assumption that if onlv the 
people could be persuaded to unleash their fertility 
the total size of our population could easily be 
maintained at its present level or even enlarged 
Nc\crthclcss, it is surely desirable when population 
policies arc being fashioned that all and not merely 
the more potent factors known to affect fcrtilit\ 
shall be taken into account 

Impaired Tccundity as a Limiting Factor 

As the outcome of the e\pcricncc of sterility, 
Ifamih planning, and similar clinics and of medical 
practitioners and specialists, and as the result of a 
number of specific cnquincs, there has accumulated 
a ni iss of infoimaiion of a scientific kind concerning 
the incidence of childlessness and of small famib 
Size (one or two offspring) among long-mamcd 
couples Tlicrc is general agreement concerning 
I c following conclusions (see Lane Robens and 
lotliLP> 1919 Banon and others, 1943 Engle 
1941, rditonal Driii^h Mrdical Joiirrnl, 1946, 
TeLcc and Grcenhill 1947 Whelpton and Kiser 
94s, for evampk) 

, Not less than 10 per cent of all marriages m this 
coiintn as also in the United States of America 
rcmiin rcmtaneniU fnntless Matthews Duncan 
) irrivsd It vondusioa n so far as this 

'countrs w ts concerned as long igo as IRR4 This 
turrcnness cuts ikIii astoss the stv al stratiiication 
,, ,s onU f'Ce-- lonufs dch'>e-..c and m the 

osciwlic’miPi n '>0 ts o'' imunces n s 


persistent infecundity on the part of one or other 
of the mamed partners Those who state so 
confidently that of the marriages initiated each year 
one in e\ery ten is destined to remain permanently 
fruitless do not indicate the route the\ travelled to 
reach this conclusion Nevertheless, there is much 
which would seem to give it credence Thus, of all 
the married women (excluding the widowed and the 
divorced) vvnose deaths were registered in Scotland 
during 1945 

563 (25 1 per cent) though married for 10-14 vears 
died childless 

667 (21 7 per cent ) though married for 15-19 vears 
died childless 

1,719 (19 7 per cent) thougli mamed for 20-29 years 
died childless 

2,163 (12 1 per cent ) though married for 30-39 years 
died childless 

But a certain caution must be exercised when 
labelling a mamage as being permanently barren 
whilst the partners are still alive and the woman 
still menstruating for in Scotland in the same year 
of the 88,612 women who produced offspring 

32 had their first child after 20— vears of marriage 
142 had their first child after 15-19 years of marriage 
444 had their first child after 10-14 vears of mam igc 

The same caution is demanded when an unexpected 
first pregnancy in an ageing woman follows immcdi- 
atelv and dramaticallv upon the desperate trial of 
some new medicament or therapeutic svstem or 
occurs as a startling sequel to the adoption of a 
child However whatever the exact proportion ol 
pcrmancntlv barren mamages mav be it remains 
a most disturbing and challenging thought that a 
verv considerable number of such marriages do 
occur each year and that furthermore very hr^t 
numbers of mamed couples, having produced one 
or two children thereafter remain unable to produce 
anymore however ardently thev mav wi<htodoso 
This lo vered fccunditv on the part of cither the ma'c 
or the female partner is respop'-ib’c for the reJ-’tive 
infcrtilitv exhibited bv come 60 to ^3 per cent of 
small familv couples There is mjch cvidc"cc 
which IS continualiv heing rcirfia-ced iha* ih 
first O' second p'cgnarcv he po ver o'" r"-"' 
pairs to rep oduce '‘■o vs a de* ni c ie"de-rv m , 

*n c sj<p>ecicd ca-sr-* '' ' 
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infecundity are numerous for example, m the 
female, major degrees of uteiine hypoplasia, 
cervical erosion, tuberculous endometntis and 
salpingitis, utenne retroflexion, occluded tubes, 
certam of these conditions often being the sequelae 
of a previous abortion or pregnancy, in the male, 
ozoospermia, oligozoospermia, necrozoospermia, 
asfhenozoospermia (possibly associated with a 
deficiency of the en^zyme hyaluromdase so that the 
follicle cells surroundmg the ovum are' not dis- 
persed), sometimes the sequelae of crvptorchidism, 
mumps, gonorrhoea, or non-specific epididymitis 
Of the male partners examined on account of the 
infertility of a married pair, at least one in five 
shows abnormality of the spermatozoa of one kind 
or another Infrequent coitus is regarded by some 
as a cause of infecundity in the male and abnormal 
utcro-tubal irritability as a cause of the same 
condition in the female Inabihty on the part of 
the spermatozoa to penetrate the interface between 
semen and cervical mucus has been shown to be 
causally related to infertilitj (Barton and Wiesner, 
1946, 1948) Hormone imbalance in either sex 
IS commonly blamed (Christie Brown, 1948, for 
example) It has been suggi^ted that antibodies 
can be elaborated in the blood of the female partner 
as a reaction to hyaluromdase and that these 
antibodies can prevent conception by precluding 
the action of the enzyme upon the follicle cells 
(Rothschild, 1947) 

Though some gynaecologists of wide expenence 
present the view that the artificial deferment of 
prcgnanc>' leads to infertility (sec Sicgler, 1945, for 
example), the great majority of studies of this 
matter (see Barton and others, 1943, Whelpton 
and Kiser, 1948 Dickinson and Moms, 1941, for 
example) would seem to show quite clearly that the 
use of contraceptive practices (other than those 
involving intrauterine appliances) in the earlier 
\ears of mamage has no discernible effect upon the 
fccunditv and fertilitj of couples who later decide 
to have children 

It seems to be agreed that in a very large propor- 
tion of barren or small-familj mamages no ph>sical 
cause for the infertilit> is to be identified It is not 
surprising, therefore, that attention, somewhat timid 
in nature is now being paid bj gynaecologists to the 
possibilitv that psychological factors arc operating 
to a dcuTsc previously unsuspected Thus Slall- 
worthv (1948) havang called attention to the 
ipOMiible significance of functional or intrinsic 
^smenorn’ .a vaginal Spasm, vaginismus, func- 
tuca! bles . ,ig and amenorrhoca, plucks up his 
(. 00 ^ cad wath the air of one expecting profes- 
sio''V'''M; 4 abm as a reward for danng asks whether 


It IS not possible that a woman may deprive herself 
of the conception she desires or fears because of 
the very strength of her desire or of her fear 
VValser (1948) goes further He records that some 
30 per cent of those who attend the sterility clinics 
with which he is associated show no demonstrable 
cause for their condition and boldly expresses the 
firm opinion, based on his climcal judgment, that 
some of these are undoubtedly childless because 
they are afraid 

If It IS assumed that emotional disturbances can 
possibly find their expression in some form of 
functional abnormahty which renders the fruitful 
meeting of ovum and spermatozoon unlikely, 
a more satisfying explanation of a number of 
somewhat puzzling observations can be reached 
For example, Sydenham (1946) records that 53 67 
per cent of the 655 women between the ages of 
15 and 45 interned by the Japanese in Hong Kong 
m 1942 suffered from amenorrhoea of more than 
three months’ duration and dating from the time 
of the capitulation She does not doubt that the 
initial cause was emotional shock An mtriguing 
question at once presents itself Is such amenor 
rhoea assoaated with non-ovulation The tern 
perature test for ovulation applied to a senes of 
cases of amenorrhoca caused by emotional disturb 
anre might, as is suggested by the expenence of 
Tomkins (1946), yield information, of great value 
Bearing on this question also is the authentic 
account of the reproductive history of the Dutch 
women in 1944-45, the stan'ation year in the 
Netherlands Clement Smith (1947) reports that 
dunng that year the conception rate underwent 
a sharp fall, that half the female population suffered 
from amenorrhoea, and that 50 per cent of the other 
half menstruated very irregularly He quite reason 
ably presents the view that the cause was malnutn ' 
tion It IS of interest to note, however, that the 
stillbirth rate, the neonatal mortality rate among 
infants bom in hospital and the ability to breast- 
feed were not significantly' affected At this time 
Holland was an occupied country, the very atmo- 
sphere of which was rank with hatred and fear 
Wth the nsmg tempo of the war the hope of 
liberation, long deferred seemed almost withm 
reach so that tortured hope battled with black 
despair Surclv if psvchological factors can affect 
ovulation, the passage of the ov'um onwards 
toward the uterus, conception, or implantation 
their effects would be revealed under such cffcum 
stances And if it Be granted that psychological 
factors can so affect the female it becomes possible 
to accept the psyxhiatrist’s teaching that the same 
factors may be related causally to many of the 
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varieties of abnormality of the male contribution 
to conception 

At present it would seem that general medical 
therapeusis can repair infertility m about one-third 
of the cases that present themselves for advice and 
treatrrient It is to be expected that developments 
in reproductive -physiology and gynaecology will 
soon yield added power to repair, much of the 
infertility that is based upon developmental imperfec- 
tion and to prevent much of the infertility that 
denves from obstetrical mischance or mismanage- 
ment But if, as seems probable, much of the 
existmg infertihty is the expression of the action of 
psychological factors yieldmg fear or profound 
aiixiety, the therapy demanded must be of quite' 
another kind and must concern itself vdth the 
education of the citizen and with the cultivation of 
new aspirations, and new loyalties Moreover, it 
will become urgently necessary to enquire whether 
or not this impaired fertihty is a phenomenon that is 
commonly associated with, caused by, the dis- 
harmomes which manifestly, exist between the 
biological nature and needs of manlond and the 
peculiar social organizations and economic systems 
that civilized man has evolved, whether it is in large 
-measure a reaction on the part of mdividuals and 
■groups to conditions and circumstances m the 
external World that are not conducive to the mam- 
tenance of reproductive efficiency 

Genes as Limiting Factors' 

In forms other than man it is firmly estabhshed 
that fecundity rests, partly at least, on a genetic 
basis — there are “ fertility ” genes Studies of 
human pedigrees yield evidence of a sort which 
suggests that this is also the case in the human 
subject (see Penrose, 1936, Gates, 1946, for 
example) 

Reproduction implies much more than the 
production of a newborn child This child must 
live to reproduce in its turn There are genes that 
slay the mdividuals possessmg them before the 
reproductive phase of life is reached or finished 
The genes which are the causes of Morquio’s osseous 
dystrophy, xeroderma pigmentosum, epidermolysis 
bul’osa, brachyphalangy, telangiectasis, thalassemia, 
hae nophilia, acholunc jaundice, Cooley’s anaemia, 
Wei 1nig-Hoffman’s progressive spinal muscular 
atroj hy of infants, subcortical encephalopathy of 
Glob IS and Strauss, encephalitis penaxiahs diffusa, 
Tay-S ichs’ amaurotic idiocy, and glioma retinae are 
examples of these By their action they tend to 
limit he size of a sibship Thus haemophilia, 
caused by a sex-linked recessive gene, ex-tinguishes 
die life of the homozygous female in iitero and 
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greatly shortens the postnatal life of the affected 
male He rarely reaches the age of twenty-five, 
and the few who do and marry have but scant time 
to reproduce On the average, haemophihacs 
produce only about a quarter as many children as 
do”" normals It is esfabhshed (see Cappell, 1946, 
Race, 1948, for example) that m erythroblastosis 
foetalis, another disease genetically determined, the 
production of the maternal antibodies tu response 
to the foetal antigens is so slow and gradual that 
whilst the earher members ~of a sibship remain 
unaffected the later ones are destroyed (m the 
* absence of appropriate therapy) Mongolism is a 
disease the causation of which is the mteraction of 
the peculiar genotype of the foetus and^certam 
peculiar conditions of its environment, the maternal 
orgamsm It is a disease which is generally e'vhibited 
by the later numbers of stbships and, though not 
m itself 'lethal, so handicaps its exhibitors that 
reproduction is impossible and life expectancy 
greatly reduced 

The existence of these genes is clearly demon- 
strated m the records of stiUbirth and infant and 
child morbidity and mortality From what is 
known concemmg the prevalence and action of 
similar lethal and sub-lethal genes that operate 
during the earher stages of embryomc life m expen- 
mental animals and plants it is safe to postulate 
that m man also such genes are responsible for 
much embryomc and early foetal death and thus 
for much abortion and apparent infertihty For*" 
example, Waterhouse and Hogben (1947) have 
offered convmcmg evidence that A — ^B — O iso- 
immunization IS responsible for the loss of about 
25 per cent of the A children expected from mar- 
nages A x O, or about 3 per cent of all conceptions - 
The action of such genes is evidenced in the non- 
appearance or numerical deficiency of certain 
expected phenotypes m sibships m pedigrees in 
which the abnormality figures, such non-appearance 
or deficiency yieldmg a disturbed secondary sex-ratio 
when a differential sex lethality is involved, as is 
frequently the case 

The Biological Nature of the Human Female 
AS A LiNnriNG Factor 

The number of offspring produced at one and the 
same tune by the female of a species must necessanlv 
affect the total number of offspnng produced by her 
durmg the whole of her life A suney of the 
different species in their order of zoological classifi- 
cation strongly suggests that between the place of a 
species in the zoological scale and the number of 
offspnng produced by the female of that species 
at one and the same time there exists a direct 
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relationship — the “ higher ” the species the fewer 
-the offspnng This observation, to which there are, 
of course, many exceptions, has provoked much 
speculation Spencer (1899), for example, made the 
reasonable suggestion that between the mamtenance 
needs of the individual’s own life (individuation) 
and the energy requirements of reproduction 
(genesis) there is a conflict and that the two are 
mverseiy proportional, the long-hved species being 
remarkable for the Smallness of their litters Wood 
Jones (1915) presented the argument that offspnng 
can under certain circumstances constitute a 
definite handicap to their parents, interfenng more 
or less seriously with their usual behaviour patterns 
Necessarily there must be some connexion between 
the conditions of the habitat and the behaviour of 
the parents on the one hand and the reproductive 
behaviour of the species on the othei- Only in 
those in which the pregnant and nursing female is 
not too greatly disadvantaged by carrying or rearing 
a large number ofoffspnng are large fitters possible, 
and only m those species m which the parents 
provide a ‘ nursery ’ — a nest, a burrow — in which 
the young can find shelter and protection are large 
litters to be encountered Marshall (1922) hazarded 
the suggestion that the average number of young 
produced at one time by the female and the average 
size of the individuals of the species are inversely 
proportional, the larger the animal the smaller 
the litter Fisher (1938) introduced the notion of 
reproductive economy If a species is to flourish, 
then, assuming that the conditions of the habitat 
do not change too drastically, what is required of 
the individuals of one generation is that they shall 
produce a succeeding generation at least numerically 
equal to their own The well-being of a species 
or population can be measured by the movement of 
the net reproduction rate Population size is 
maintained when every fecund female m one 
generation is represented by at least one fecund 
female in the next 

In general there arc two wnys in which population 
size can be maintained or increased, one extravagant, 
the other economical In the first far more than 
enough offspring arc produced, the excess being 
removed by gross mortality Thousands of ova 
arc made available by each female for fertilization 
at the same time but by no means all arc fertilized 
In such forms external fertilization is the rule and 

S plctc disregard on the part of the 
r offspnng. The newly bom voung 
i wrll equipped for the satisfying of 
cdiatc biological needs but being 
V suffer great loss from mishap and 
bod supplv of their own and other 


Species In the second, the number of ova produced 
at any one time by the female is reduced to the 
absolute mimmum, fertilization as mtemal so that 
Conception is made certain, and to the immature 
young, made precious by their very paucity, are 
given by their own parents great care and protection 
It IS in the amalgam of all these various hypotheses 
that the correct explanation of. all the different 
Observations is most likely to be found In general 
the larger and more complicated the creature is, 
the longer is the period of time demanded for its 
growth and differentiation The longer this penod 
IS, the longer is the phase of immatunty and depen 
dency of offspnng upon adults of its own kind 
The greater and the longer this dependency is, the 
fewer the offspring that can be given parental care 
at any one time Parental care of the immature 
young can best be provided in an extra-corporeal 
Uterus (a micro-environment equipped with facilities 
for protection and food supply) a nest, burrowy 
nursery The fewer the offspring bom at one time 
the fewer the ova that need to be shed The fewer 
the ova, the more certain must fertilization become 
Tor the accommodation of one fertilized ovum a 
Uon-comuate uterus suffices, for the reception of 
many a bicomuate uterus is required (see Wood 
Jones, 1945) Where many offspring are bom at a 
time to a mammalian female she jnust offer a 
number of mammary glands at least equal to the 
number of offspnng When only one is produced 
One mammary gland is required -(but the rule of 
symmetiy operates to yield a pair) In those 
iTiammalian forms which are monotocous there is a 
direct relation between the anatomy, habitat, and 
habits of the species and the particular pair of 
niammary glands that is retained 
The human female is characteristically monoto- 
cous and her anatomy is in accord with her repro- 
ductive habits She extrudes as a rule only one 
Ovum at each ovulation dunng the period puberty 
menopause Exceptionally she reveals her phylo- 
genetic relationship by shedding more than one 
Ovum (polyovTilar multiples) or, like the armadillo, 
Produces an ovaim which after fertilization divides 
to give rise to several embryos (monovular mul- 
tiples) Fertilization is internal and conception 
certain if intercourse occurs shortly before or after 
ovulation (and there arc no pathological bamers) 
Her uterus is non-comuate, suitable for the accom- 
modation of a singleton She has but one pair of 
mammary glands, but unlike the marsupial which 
often produces young in numbers greater than the 
number of her teats so that some must ncccssarilv 
die the human female can attach the surplus to a 
bottle The human young is so immature at birth 
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and demands so long a penod of tune to achieve 
self-sufiBciency (and for initiation -into society) that 
in man parental care reaches its highest degree of 
expression So it is that m man the family groupmg 
reaches its maximum development and in^a human 
society social agencies share, remforce, and extend 
parental responsibilities by means of creches, 
nurseries, schools, umversities and the like, and by 
"the provision of foster parents nurses, teachers, 
policemen, and others By these and similar means 
any conflict between individuation and genesis can 
be resolved and the reproductive habits of our 
species are no longer necessarily limited by the 
cuxuimstances of our external world,' smce these 
latter can be changed by man 
Parental care remforced^by communal care does 
much to reduce mortality among the young The 
application of science by means of samtary laws 
and habits, raised standards of livmg and of educa- 
tion, advances m medical knowledge, have played 
"their parts m reducmg infant and child mortality 
and in extendmg life expectancy Smce _ such 
reduction has outpaced the fall m the birthrate 
it IS emmently possible for a population such as our 
own to maintam or even enlarge its total size with 
comparative ease if it so desires Monotocia 
suffices 

\ 

The Hazards of Polytocia as Limitinq Factors 

It would seem to be generally agreed that not more 
than 20 to 50 per cent of all the twins that are 
conceived are alive at the end of the period of 
' pregnancy "Twms are commonly reduced by 
foetal death to a smgleton, tnplets to twins or a 
singleton The observed facts concerning stillbirth, 
infant mortality, and maternal inortality m relation 
to multiple births support the view that the human ' 
female is not equipped for the production of more 
than one young at a time 
Stillbirth^ is several tunes as common among 
twins as among singletons Munnell and Taylor 
(1946) found that the gross foetal mortahty (28 1 
per cent ) among multiples was four times greater 
than the gross foetal mortality rate (7 0 per cent ) for 
all deliveries, and that the corrected foetal mortality 
for twins (9 1 per cent ) was almost twice as great 
as the ten-years’ average for all delivenes (5 5 per 
cent) According to Hirst (1940) stillbirths are 
fi\c times as common among multiples as among 
singletons Bums’ (1942) figures show that it was 
Uvo to three times as common The figures for 
Scotland for 1945 were 68 per 1,000 for twins and 
33 per 1,000 for singletons 

Authontics arc agreed that dystocia and birth 
injury arc far more common among multiples for 


the reason that their mutual mterference durmg 
parturition tends to lead to faulty presentation 
As a result of birth mjury mental defect has a higher 
mcidence among multiples than among smgletons 
Prematurity is commoner among twins than 
among smgletons and is umversal among tnplets 
and higher Kerr and others (1944) state that 
premature labour occurs m about 70 per cent of all 
cases of multiple births It is the outstandmg 
cause of the^greatly mcreased mortahty among them 
Baud (1945) records that multiple pregnancy was 
associated with 12 2 per cent of prematlue births, 
whilst Crosse (1945) puts the figure as high as 16 6 
^ Neonatal death is twice as common among 
multiples as among smgletons, as would be expected 
smce so many of the causes of stillbirth contmue to 
operate dunng the neonatal penod The toxaemias 
of pregnancy, polyhydrarrmios, utenne inertia, 
prolapse of the cord, and post-partum haemorrhage 
are all much more frequently encountwed m 
multiple pregnancy (see Munnell and Taylor, 1946) 
Hirst (1 940) states that neonatal deaths are five tunes 
as frequent among multiples as among smgletons 
Bums (1942) found that _the neonatal rate for 
multiples was about six tunes that for the whole 
group, mcludmg both multiples and smgletons, 
studied The postnatal rate for multiples in 
Bums’ (1942) survey was twice that of the total 
population at nsk 

Maternal mortality is higher m multiple preg- 
nancy Hirst (1940) found it to be, as also did 
Bums (1942), twice that of smgleton pregnancies 
on account of the greater mcidence of haemorrhage 
and toxaermas 

So far medicme has not gamed the power to 
overcome these hazards of polytocia 

The Rate of Reproduction as a Limiting Factor 

After the first pregnancy the rate of reproduction 
would seem to have a direct influence upon maternal 
and infant mortality and stillbirth The advocacy 
of " spacing ” on the part of family planmng 
clmics would seem to be more than justified The 
state of health of the mother influences m a general 
way the state of health of the unborn child Child- 
beanng, and especially long-continued lactation, 
IS a strain from the effects of which the mother 
recovers, though perhaps never completely m a 
great number of instances, m time Exposure to 
the same strain before recovery increases the 
hazards of pregnancy for both mother and infant 
Such mothers commonly produce ncakly babies 
among whom the neonatal death rate is high 
(Bums, 1 942) Birth intervals of less than tw o > ears 
predispose to prematurity (Joint Committee, 1948) 
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The Hazards of Parity as^ Limiting Factors 

Stillbirth, infant mortality, and maternal mortality 
are all related to parity It would seem that either 
the strain of reproduction is cumulative or else the 
reproductive efficiency of the human female deterior- 
ates with an astomshmg rapidity It is to be stressed, 
however, that it is not always a simple matter to 
'disentangle the effects of maternal age and of 
socio-economic circumstance from those of parity 
itself 

The probability of a stillbirth is least m the case 
of a second pregnancy and thereafter nses with 
increasing panty The probability of a stillbirth 
m the case of a first child is greater than in the case 
of a fourth but less than m the case of a fifth The 
stillbirth rate is higher at all ages of the mother for 
pnmiparae than for multiparae of the same age, 
the rates for both mcreasing after the age of 25 
(Sutherland, 1946), and of the two factors, panty 
and maternal age, the former would appear to be 
the more important 

Prematunty is least among mothers aged 25 to 35 
First babies are more often premature (8 0 per cent ) 
than those resultmg from subsequent births (5 3 per 
cent ) For all birth orders premature births are 
more frequent among the poor, the cause for this 
being multiple maternal age, parity, madequacy 
of antenatal care, nutrition (Joint Committee, 1948) 

Neonatal mortality, like stillbuth, decreases with 
increasing parity up to a point for the reason that 
first births carry an extra nsk But Bums (1942) 
found 'that among sc%enth and later children 
neonatal deaths (including stillbirths) were greater 
than the total deaths (including stillbirths) up to the 
age of fi\ c in the case of the first, second, and third 
children, and presents the view that this early death 
among later sibs would not be senously affected by 
am sj'stcm of family allowances or such like 

Postnatal mortality cannot so easily be related 
directly to pariU It increases with family size for 
the reason that large families invohe an extra nsk 
of infection of the most recent addition by its older 
sibs In this country, too, there is a direct relation 
between family size and the socio-economic arcum- 
sianccs of the home larger families are found for 
the most part among the poorer strata in which the 
women seem incapable of planmng their lives 
(Lancet, 1945) Thus it is that large family size 
IS so commonlv associated with low mcome, 
thnftlessness, poor educational standards, low 
standards of living msamtaUon in the home, and 
avoidance on the part of the mother of the dimes 
which offer help m the matter of contraception and 
maternal and chdd welfare No wonder, then 
that Yudkin (1944) found that children from small 


families were bigger and heavier and had a higher 
haemoglobm level than children from large families 
and that these differences were greater m the case 
of children from the poorer areas, or that Bums 
(1942) found in her classical survey of infant and 
child mortality m Dxuham that 'rmnilies with the 
lowest death rate were the one-child families, and 
that the late children of large families had a high 
death rate at aU stages Beanng on this question 
also are the observations and tentative conclusions 
of Fraser Roberts (1939), Burt (1946), Thomson 
(1947), and Himmelweit (1948), which suggest that 
there is a negative correlation betvveen mtelligence ' 
and^ size of family These most important and 
disturbing conclusions' have been subjected to 
criticism by Woolf (1947) and await final proof 
There is a gradual increase m maternal mortality 
with increasing age of mother, the rate becoming 
sharply accelerated after the age 30 to 34 Further- 
more, when mamage or the first pregnancy is 
postponed to an age around 30 then, as Bums (1942) 
has shown, not only is the first birth relatively 
dangerous but all subsequent births are associated 
with a maternal death rate which is relatively high 
for that stage of the family This in part explains 
the lack of improvement in maternal mortality in 
the better-off classes who, on the whole, many late. 

It is exceedingly difficult to separate the effects of 
maternal age and panty It can safely be said, 
however, that if all famdies consisted of three or 
four children bom to mothers imder 30 the maternal 
mortality rate would be halved Pnmiparae have 
a higher death rate than 2-, 3- and 4-parae Mort- 
ality IS lowest m 2-parae and is under average m 
1-, 3-, and 4-pame In more than 4-parae it is in 
excess, this excess mcreasmg steadily with each 
additional pregnancy (see Report of Scottish 
Departmental Committee, 1944) 

Although the production of large families is 
associated with a high maternal mortality the 
decrease m the average size of family has not been 
attended by a corresponding fall m the maternal 
mortality rate, for the reason that a decrease in 
average family size means an mcrease in the propor- 
tion of first births, these bemg associated with 
increased hazards, and that first births now occur 
more frequently at older maternal ages than used 
to be the case so that greater nsks must be encou^ 
tered Moreover, when the first birth is postponed 
all subsequent births must occur at ages which are 
associated with maternal risks relatively high for 
the birth rank of the child 

It IS exceedingly difficult, if not impossible, lo 
advocate early marriage and e^ly childbcanng on 
purely biological grounds Now that life expectancy 
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has become so greatly extended it is but reasonable 
to spend more time m apprenticeship This Is the 
real argument m favour of the raising of the school 
leavmg age If the average woman at birth can 
expect to live to 60 she can afford to spend her 
first 25. years in equipping herself with the skills 
and the arts of living Marriage is a social mstitu- 
tion and those who engage in this contract can 
reasonably be expected to be socially as well as 
biologically mature 

There can be no doubt that if the present social 
gradient m respect of stillbirth, infant mortality, 
and maternal mortality could be obliterated by 
adequate social action these rates would greatly fall 
At the present tune the poorer among us tend to 
marry and reproduce earlier than do the relatively 
well-to-do There is thus an association of early 
reproduction and poor environmental circumstances 
on the one hand and later reproduction and good 
environmental cucumstances on the other The 
present distmction between the socio-economic 
classes m respect of infant and maternal mortality 
suggests that m so far as these hazards are concerned 
envuronmental circumstance is more important than 
parity and maternal age (within limits) But even 
though the obliteration of this gradient would 
undoubtedly yield an equalization, and the stillbirth 
rate and the infant and maternal mortality rates 
generally would then be those which now are 
charactenstic of Class I of the Registrar-General, it 
IS quite certam that the effects of parity and of 
maternal age would still be easdy discernible 
Two notions emerge from a consideration of these 
observations The first is that since the first 
■pregnancy is so much more hazardous than the 
second (the least hazardous of all) for both mother 
and childjt would seem that in the human subject, 
as in the laboratory animal (see Asdell, Bogart, and 
Sperling, 1941), pregnancy has a maturing effect 


which yields a greater efficiency m reproduction 
If this IS so, then investigation should be planned 
to discover a method whereby the O-para could be 
prepared for pregnancy (endocrinological or nutn- 
tional priming, application of physical medicme 
so that the first pregnancy could, as it were, become 
the sccopd If this were possible much life could 
be saved Another matter that deserves investiga- 
tion is that of reducing to a minimum the dram of 
lactation upon the mother and at the same time 
safeguarding the interests of her infant Maternal 
age IS, of course, a complicating factor The 
potential reproductive efficiency of the human 
female is at its peak m the woman under 25, appear- 
ing to begin to declme after the age of 20 or so The 
observation of Matthews Duncan (1866) that the 
initial fecundity of women gradually waxes to a 
climax, probably about the age of 25, and then 
gradually wanes still commands the support of the 
great majority of obstetricians and is in line with the 
evidence derived from ammal experunentation It 
follows, therefore, that what is required is the 
maintenance of youthfulness of the mdividual as a 
whole and the maturation of her reproductive 
system 

The second notion, due allowance having been 
made for the effects of maternal age and unpropitious 
environmental circumstance, -is that the human 
female is not built for the efficient production of 
more than four children m all, or, as Kerr and 
others remark (1944) “These facts might very 
naturally be advanced as an argument m favour of 
limitation of conception after the fourth or .fifth 
pregnancy ” In connexion with this second notion 
It is of peculiar interest to find that there is a very 
widespread lay opmion that the optunum family size 
IS three to four The Bntish Institute of Public 
Opmion recently issued the figures given m the 
table (Aeiw Chronicle, May 30, 1948), whilst Baird 


- TABLE 

British Institute of Pubuc Opinion Survey of Preferences in Family Size 
(From the News Chronicle, May 30, 1948) 


Number of children thought best ' 

i 

Great Bntain 

I y 

/o 

France 

% 

Canada 
% 1 

Australia 

% 

HoUand 

V 

/o 

1 1 

4 

5 

1 

1 

1 

2 


31 

21 ! 

14 

22 

' 3 

27 ] 

38 

22 1 

21 1 

29 

4 

4+ 

20 

4 

17 

5 

28 

26 1 

46 - 
16 1 

i 24 

1 22 

No opmion 

6 

4 

2 

2 ; 

2 


100 

100 

100 

100 

100 


2 * 
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(1946) found on cnquuy that most of the poorer 
mothers with ten children, as also most of the 
well-to-do with one or two, admitted that they 
would have been happier with three or four These 
expressions of opinion can surely be accepted as 
bemg representative of the peoples of present-day 
commumties ivith a social structure and philosophy 
more or less similar to our own and \wth adherents 
to the different churches present m the population 
m the same kind of proportions They are sup- 
ported by the observations of Titmuss and Grundy 
(1946) to the effect that m Luton there had occurred 
dunng a period of three generations a large increase 
in the proportion of one- and Uvo-child families 
and a dramatic fall in the proportion of families of 
five or more 

The Bearing of these Observations and Sugges- 
tions UPON Population Poucy 

' The industrial resolution can rightly be blamed 
for much human misery and for much misdirection 
m our development as a society Nevertheless, it is 
to this industnalization and urbanization and to the 
reactions of human bemgs to the circumstances so 
created that indirectly a significant reduction m 
family size must be asenbed Economy in children 
made it possible for families to survive and to share 
in the abundant material wealth that was then 
created and thus in the rising standards of livmg 
It is to be noted that this reduction m family size 
was not followed by a reduction in population size 
In fact the population increased at an unprecedented 
rate, for the reason that though fewer children were 
being produced far fewer died than was formerly 
the case In this decline in mortality the reduction 
in the aierage size of the family was by no means 
the least important factor, for between the size of 
the family and the chances of surtunl on the part 
of the members thereof there was and still is a 
direct belationship It is established that large 
average famiK size is not a prerequisite for popula- 
tion maintenance or mcrease 

In a recent PEP publication (1948) it is stated 
that “ the objective to be achieved (by a population 
polia) IS stable fertilitv at a level involving an 
average number of about 2 S children m each 
fimilv, and this average will mean a considerable 
number of families of four or five children ’ This 
statement, which will command the support of 
almost cveobodv and cvcr> organization that is 
concerned with the maintenance of our population 
size, IS in remarkable accord with the facts and 
opinions presented above If it is true that there 
IS a strong biological urge toward parenthood m 
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most mdividuals, then this urge m the great majonty 
of instances is satisfied with a family of two, three, 
or four The mdividuals in the-opimon survey cited 
Were relatmg family size to their own circumstances 
and were not interested m demographic considera- 
tions Yet their opinions concerning the optimum 
size of their own families comcide exactly-with the 
conclusions reached by scientists in their calculations 
concermng population growth and with the observed 
facts relatmg to the connexion between mortality 
and family size Manifestly if the average family 
size is to be 2 5 and the maximum 4, then m the 
absence of famihes of 4 -I- there will have to be far 
more famihes of 3 and 4 How many more it is 
difficult to determine usmg such figures concerning 
family size as are available, but if the Scottish 
figures are taken and if the present distribution of 
family size m the population is accepted as the basis 
for argument and if illegitimacy is disregarded, 
then it would appear that certainly not less than 
about 50 per cent of the parents with no-one, two, 
and three children would be required to produce an 
additional child The ideal policy would seem to 
be the encouragement of the majonty of parents to 
produce a family of three whilst the mother is still 
young, and m the case of the families of proven 
biological worthiness, as esbmated by the low 
incidence of stillbirth, mfant and maternal mortality 
and morbidity, to encourage the production of 
additional oETspnng Should this ever become the 
objective, then the impaired fertility of the childless 
and small family couples desinng children or more 
children would become a problem of even greater 
iTnportance (In the rat (see Asdell and others) the 
Productive ability of the female throughout life is 
indicated by her initial performance This is 
Probably true also m the case of the human female 
but the > ardslicks by which jierformance is measured 
must be different ) 

Summary 

1 The phenomena of childlessness and small 
family size are common and are important limibng 
factors The part played by psychological factors 
m the causation of low fecundity is considered 

2 Lethal and sub-lethal genes play their part, 
a by no means ummportant one 

3 It IS argued that the human female is charac- 
tcnsticalh monotocous and shovvu that polytocia 
greatl> augments the hazards of childbcanng and 
that monotocia suffices for the maintenance or 
increase of population size 

4 It IS shown that the rate of reproduction, 
pantj, and maternal age all operate to linut family 
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size— a rapid rate, increasing parity, and increasing 
age all being attended by increasing infant and 
maternal mortality 

5 Smce the first pregnancy is peculiarly hazardous 
and the second the least so, it is suggested that 
mvestigations should be undertaken to discover the 
means whereby the first could be ridded of its 
dangers, could be, as it were, transformed into 
the second 

6, Evidence is displayed which pomts to the 
conclusion that the maximum family size should be 
four for the majonty of mamed couples 

7 The evidence derived from opmion surveys 
shows that the “ best ” size of family is three to four 

8 Demographers are agreed that for the main- 
tenance of our population size the average size of a 
fanuly should be 2 5, which means that many must 
produce three, Jour, and five 

9 All things considered it would seem that the 
majority of mamed couples should be encouraged 
to produce three children whilsfthe mother is still 
young, and that those who together with their 
early offspring display an-extraordmary healthiness 
should be encouraged to produce additional children 
If families of more than four are not to be encouraged 
then it would appear that not less than 50 per 
cent of parents with one, two, or three children 
would have to produce an additional child if the 
total population size is to be maintained 
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Introduction 

Sir John Boyd Orr (1937) demonstrated that in the 
social and economic conditions prevailing m Great 
Bntam during the nineteen-thirties one-tenth of the 
population was consuming food which was both 
insuflicicnt m quantity and unsatisfactory in quality 
when compared with accepted dietary standards 
This underfeeding w-as associated with much ill 
health and poor physical development The out- 
break of the 1939-45 war stimulated the Government 
into a large number of measures designed to control 
the distribution of food equitably and thereby to 
raise the lc\el of health and the martial efficiency of 
the people In this the Go\cmment appeared to 
achieve a great success, and the consensus of public 
opinion was that the limited food resources available 
throughout the penod of the war were shared out 
equitabb in relation to human needs Further, the 
majorit> of expert opinion agreed that not onlj had 
the general health of the people not deteriorated as a 
result of the food rcstnctions, but in certam respects 
notabh as regards infant and maternal health, an 
improvement had taken place Rationmg, with its 
inconveniences and irksome restnctions, was 
accepted as inev liable while hostilities lasted Manv 
persons had however, fostered the false hope that, 
with the cessation of fighting in 1945, food restnc- 
tions too would soon cease But few people had 
realized the prccanous position of international 
agriculture even before the outbreak of hostilities. 


dnd the serious blows it received durmg the war 
The damage to world trading also precluded any 
POssibihties of an immediate, plenteous supply of 
food capable of meeting all demands Indeed, in 
1946-47 and m early 1948 the food situation m this 
country deteriorated A “ dollar crisis ” in the 
autumn of 1947 and a partial failure of our potato 
crop combined to make that winter perhaps the 
worst from a food point of view smee 1939 It has 
now indeed become clear to almost all of us that 
food shortages are likely to persist for a long 
period and that restnctions are a feature of peace 
as well as of war 

Now, rationing is no longer a military emergency 
measure and a complex governmental food-control- 
Jirig machine has become a recognized part of 
peacetime economy It is therefore important to 
de\ise means to study the machinery and its effect 
on food consumption and food habits Expenenccs 
of other countries have shown that a ratiomng 
scheme may be one thing on paper and a very 
different affair in practice The present survey was 
undertaken to find out how a group of people were 
in fact faring during the wmter 1 947-48 University 
undergraduates enjoyed no special privileges as 
regards food All the special rations for school- 
children cease at the eighteenth birthday, before 
most of the students have entered the University and 
also before many of the men have completed their 
growth and reached full stature Further, university 
students who live at home or in lodgings do not 
rcoeivc the benefits of the numerous industrial 
canteens available throughout the country to so 
many young people The study, then, is of a 
group of people with no spiccial privileged source 
of food supply 

Scope of the Surv'fv 

In all 298 students tool part in the survey and had 
their food consumption recorded Only those 
students under 21 years were selected Wnh one 
or two exceptions none of them had undcrtalen 
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military service Thus the special problems pre- 
sented by the large numbers of ex-service students 
were deliberately avoided and the sample selected 
as representative of young persons coming to the 
University straight from school Table I shows the 
numbers of each and of their residence during term 


TABLE I- 

Number, of Students Surveyed 


1 

1 

Men j 

Women 

Total 

Living at home 

i 61 

71 

132 

in lodgings 1 

47 

74 

; 121 

in University ! 

hostels 

19 

26 

t 

45 

Total 

127 1 

j 

171 

298 


Of this total, 145 were from the Arts faculty, 
113 from Medicine, and 40 from Science The Law 
and Divmity faculties contain only graduates 
proceeding to secondary degrees, so they were not 
included No essentiaU difference was found 
between the diets of the students in the different 
faculties, and no analyses on this basis have been 
recorded 

For the survey of students living at home or m 
lodgmgs, names were selected at random from 
matriculation rolls in the faculties of Arts and 
Medicme, and each selected individual was wntten 
to and asked to co-operate Out of 126 selected 
medical students, 98 (78 per cent) accepted and. 
completed the survey In Arts, 250 students' were 
wntten to and 127 (51 per cent) completed the 
survey The numbers of those willing to take part 
m the survey were actually higher than these figures 
mdicate Unavoidable absenteeism prevented sev- 
eral students from co-operatmg The 28 science 
students were all volunteers The number of 
students m this faculty below the age of 21 was too 
small to allow any selection The hostels chosen for 
this mvestigation were the two largest hostels for 
men and women respectively attached to the 
Umversity In the men’s hostel there were 100 
students studying m all faculties of the University 
On account of war service, many were older than 
usual, but 25 were below 21 years of age and of 
these, 19 completed the survey satisfactorily The 
women students were chosen from a group of five 
hostels with common catermg arrangements on the 
outskirts of Edmburgh, each with some 60 students 
From these the names of 30 gmls below 21 years 
were selected at random These girls were asked 
to participate, and 26 concluded the survey 


The recordings took place at the end of the 
autumn and the beginmng of the sprmg term, and 
covered the months of December, January, and 
February only Each student was under continuous 
observation for eight consecutive days dunng this 
period 

Technique 

Many observers have produced reliable methods 
for the measurement of the food consumption of a 
whole family m the home Weighing of all available 
food in the kitchen is the basis of these methods 
Details of techmque vary according to the socio- 
economic level of the home, but accurate records 
of family food consumption m the home have been 
made m many countries throughout the-world and 
. in widely different social classes Family surveys, 
based on observations in the kitchen, fail to record 
accurately the food denved from restaurants and 
canteens — a large and increasmg proportion of the 
total food consumption m Great Bntam today 
Such surveys also can give no account of the 
distnbution of the food svithin the family To get 
accurate information on these points, nutntion 
workers have been developing methods of individual 
survey 

The accurate recording of the daily food mtake of 
an individual is an exceedmgly difficult task The 
pioneers m this work were the classical experimental 
physiologists of the end of the nmeteenth and 
beginmng of the twentieth century For the meta- 
bolic measurements which they were making, 

' precise records of food consumption were required, 
and for the most part “professional” subjects- 
were used for the experiments The difficulties of- 
obtaimng accurate dietary records are numerous 
and put a great stram on the honesty and good faith 
of the subject Benedict (1919), a most expenenced 
observer, preferred to choose the students of a 
religious foundation as his experimental subjects 
Yet he asked them to promise m wntmg faithfully 
to weigh all they ate and took great pams m addition 
to obtam confessions of any items which they 
accidentally failed to record 

More recently, mdividual diet surveys have been 
made of larger groups m which each individual has 
been asked to weigh and measure every article of 
food immediately before consumption Widdowson 
has been a pioneer m the use of this technique and 
records surveys of 63 middle-class men (Widdowson, 
and McCance, 1936), of 63 women, agam nearly all 
from the middle class (Widdowson, 1936), and of 
1,028 children (Widdowson, 1947) These and 
similar" surveys have provided much valuable basic 
physiological knowledge For sociologists and food 
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adramistrators the technique has two limitations 
First, only subjects who are wilhng, co-operative, 
-and mtelligent can be sur\eyed ^condJy, it is 
impossible to assess the changes in normal food 
habits and customs that may be brought about by 
the necessity of weighmg all food before eatmg 
The individual weighed survey may mdeed give an 
accurate record of food consumption durmg the 
penod of the survey, but this is not necessarily an 
accurate record of normal food consumption 

In an attempt to make the method more generally 
applicable with a minimum of loss of accuracy, 
some obseiv’ers, notably Youmans and others (1942) 
and Bransby and Wagner (1945) have used ordmaiy 
domestic measures, such as cupfuls, spoonfuls, etc , 
instead of balances Cups and spoons of a uniform 
size are provided, and sometimes models of foods 
with which the actual amounts eaten are compared 
Bransby and others (1948) have shown that under 
certain circumstances these “ homely measures ” 
can be substituted for balances without any sub- 
stantial loss of accuracy 

Some information about the nature and adequate 
of a diet can be obtained by the collection of a simple 
diet history This is essentially the method of 
practical clinical medicme History-taking is a 
difficult art and suffers from the drawback that all 
data obtained are subjects e in ongm Yet such 
data, if lacking the special precision of chemical 
measurements, may yet serve as useful guides to 
human behaviour The “ questionnaire ” type of 
suncy has the outstanding advantage that it invohes 
a mimmum of interference with the normal life of 
the subject It can be used much more widely 
amongst the people than the weighed individual 
survey and, further, it is less likely to alter the usual 
dietarj pattern We have used this questionnaire 
method as being the only method, in our opinion, 
a\ailable for a sur\c> of the extent we wanted 
We ha\e, however, added a number of safeguards 
in an attempt to get the recording as accurate as 
possible The method which we emplojed was 
as follows 

After the subjects had been selected and had 
agreed to co-operate, each was interviewed At the 
mtervnew the object of the survey was explained and 
each person was given a log-book in which he was 
asked to record in spoonfuls, cupfuls, number of 

si iccs, etc , the quantities of cv erv I tern of food eaten 

It was stressed that records should be made as soon 
as possible after each meal An appointment was 
made for the following da> At this, a dietitian 
went over the log-book and assessed the exact 
quantitj of each article of food In order to help 
in determining the weight of each item, a selection 


of nearly two hundred portions of common foods 
ready for consumption was displayed on a table 
For example shces of bread of vaiymg thicknesses 
and from loaves of different shapes, different types 
of sausages, thick and thm portions of cooked 
meats, fish, etc , various lands of both cooked and 
uncooked vegetables, samples of the fresh fruits 
available at the time, stewed fruits, and a wide 
vanety of cakes, buns, scones and biscuits, portions 
of butter, jams, etc , were all mcluded m this display 
The foods were displayed as for serving and the 
actual weight of each sample, when first prepared, 
was recorded Formalin was used to preserve some 
of the meats, but many samples had to be replaced 
frequently to avoid shrinkage and desiccation 
Every attempt was made to include all items in this 
display and if a student had consumed something 
not on display, it was obtamed for the following day 
A number of subjects brought from home dupheate 
samples of less farmhar foods, if he or she found 
the quantity difficult to desenbe to the dietitian 
In addition four different portions of each type of 
food served m the men’s and women’s Umons, 
where many of the students had their mid_-day 
meals, were weighed Buns, cakes', etc , as served 
at the snack counters, were weighed, and similarly 
cakes and buns from the popular restaurant in the 
vicmity of the University 
The students recorded their food consumption for 
eight consecutive days The first day's record was 
considered as a tnal and discarded An attempt 
was made to fix interviews with the dietitians every 
day dunng the week except Sunday This was not 
always possible, but each student had at least five 
mterviews and many had more All the dietitians 
employed had had considerable experience of 
survey work, and this was very valuable in enabling 
them to assist the students clearly to identify the 
foods they recorded in their log-books and to make 
quantitative comparisons with the weighed foods 
Fmally, the great majonty of the students had an 
interview with the whole investigating team three 
or four months after the recording had firushed 
At this mterview the records had been added up 
and analysed and the results shown to each student 
It was possible to discuss any apparent anomalies 
and to discard a few survej's (less than 2 per cent ) in 
which the recording had been obviously incomplete, 
or in which, owing to illness or other circumstances 
the diet for the week had clearly been different from 
the usual pattern At this mterview much informa- 
tion was obtamed about the student s personal 
attitude to food, his or her likes and dislikes, and 
how each reacted to food rcstnctions and rationmg. 

It IS cxtremclj difficult to assess the accuracy of 
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the questionnaire method The only check that we 
have been able to carry out has been a small com- 
' panson with the weighmg techmque Students 
who were livmg at home and seldom ate out were 
asked if they were wiUmg to repeat the recording 
for a further seven days m exactly the same fashion, 
but on the second occasion actually weighmg and 
recordmg each item of food before consumption 
Only eight volunteered to undertake a weighed 
survey and this, m itself, is an example of the 
difficulties and limitations of the weighmg techmque 
Table n shows the average daily nutrient mtake of 
these eight subjects accordmg to the two methods 
of assay 

TABLE n 

Average Daily Intake of Calories and Nutrients 

FOUND IN HOHT SUBJECTS BY TWO DIFFERENT SURVEY 

Methods dihung two Consecutive Periods of Seven 
Days 



Weighing 

Questionnaire 

Calones- 

2,660 

2,710 

Protein (g ) 

90 

94 

Fat(g) 

94 

105 

Calaum (g) 

1 0 

1 0 

Iron (mg ) 

18 

19 

Vitamm A (I U ) 

4,500 

4,300 

Vitamin C (mg ) 

72 

65 


The check, as far as it goes, confirms Bransby 
and others (1948) m the general conclusion that the 
wei^mg and questiomng method can give approxi- 
mately the same average values for energy and 
nutrients under certam conditions While this may 
be so for average values, greater vanations occur 
m mdmdual diets 

Individual differences m the average daily calone 
consumption were all under three hundred calories 
Boulton (1945), quoted by Widdowson (1947), found 
similar Vanations when she studied the average 
daily consumption over a period of four consecutive 
weeks usmg the weighmg method all the time It 
^ would, of course, have been ideal to have had both 
methods m operation dunng the same week but the 
_ method could not be checked by asking the subject 
to weigh his food and later dunng the same day 
descnbe it at an mterview It is, too, of mterest to 
note that m spite of the fact that each subject had 
gamed some experience m recordmg durmg the 
first week, we still found, on aU books except one, 

_ one or Uvo items insufficiently recorded Where - 
the weighmg techmque is bemg earned out by the 
subject without any personal contact with the 
investigator it seems highly probable that a number 


of adjustments wiU be necessary before the calcula- 
tion of the diet m terms of calories, etc, can be 
carried out . - 

It is clear, on both theoretical and practical 
grounds, that it is unpossible to check accurately 
any method for carrymg out individual diet surveys 
A diet survey is a complicated sociological process 
m which conditions caimot be controlled and 
repeated as in a chemistry laboratory The final 
test of the value of any survey method is the practical 
value of the conclusions that can be drawn from it 

Results 

Average Daily CoNSUMPnoN of Nutrients — 
Even a small diet survey means the collection of a 
vast amount of data The selection -of the best 
methbd of presentation of the data mvolves diffi- 
culties The most usual method is to convert the 
quantities of foodstuffs consumed mto calories and 
nutrients Daily consumption of each of these is 
determmed and recorded, sometimes with a range of 
extreme values and with a calculation of the standard 
deviation of the values We have followed this 
practice, and Table III records average dady 
consumption of calones and nutrients Such a 
table provides a convement method for summanzmg 
the results of a survey m chemical terms The 
preparation, however, necessitatmg the use of a 
detailed table of food analyses mvolves a consider- 
able additional source of error Our results have 
been calculated from tables m use at the Ministry" 
of Food, which, with certam modifications, are 
based on 77/e Nutritive Value of Wartime Foods 
(Accessory Food Factors Committee, 1945) and 
The Chemical Composition of Foods (McCance and 
Widdowson, 1946) 

For made-up dishes, it is mevitable that there 
must be considerable vanations m the recipes used 
for then preparation, each differmg firom the 
samples analysed for the preparation of the tables 
Where the mgredients of an mdividual dish were 
known, the analyses were based on this information 
Bransby and others (1947) have shown that assess- 
ments of diets usmg standard food analysis tables 
may differ m important respects from an assessment 
of the same diets obtamed by chemical analysis of 
ahquot samples of food consumed. 

Age, height, and weights are recorded m Table 
niA, and the American National Research Council 
Recommendations for dietary allowances (as revised 
m 1948) m Table IIIb It is difficult to know with 
which N R.C class Edmburgh students may be best 
compared, for the average ages of all our groups 
was 19 and so they were not stnctly comparable 
with the 1 6-20 group Average weights for our men 
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TABLE m 


Nutrittve Value of Dietary Intake of Various Groups 


1 

Men 

Women 


At home ' 

In lodgmgs 

Hostels 

] At home 

In lodgings 

j Hostels 

Calones 

m1 

3,040±580 
2,140 - 4,690 

2,900 ±470 
2,150- 3,870 ' 

2,960±290 
2,440 - 3,590 

! 2 180±370 

1 1,450 - 3 160 

2,280±400 
1,520 - 3,220 

2,330±310 
1,750-3 080 

Total protein Ml 
(g) R' 

101±I9 

74 - 163 1 

102±15 

77- 137 

97±11 

81 - 109 

1 76±13 

' 51-118 

78±13 

49 - 102 

79±12 

56-99 

Animal Mi 

protein (g ) R 

45±11 

30-77 

47±9 

30 -62 1 

39±7 

25 - 58 ' 

39±10 

20-76 

38±8 

20-61 j 

38±8 

21-51 

Fat(g) 

M 

R 

1 

106±23 

64- 185 

}01±20 ! 
67 - 153 

92±15 

70- 122 1 

81±16 

52-111 

83±15 1 

, 51-116 1 

1 

89±15 

71 - 142 

Calcium (g.) mI 
R 

1 

1 2±0 3 

0 7-17 

1 1±0 2 

0 6-17 

I 2±0 2 
09-17 1 

0 9±0 2 

0 4-13 

0 9±0 2 1 

05-13 1 

0 8±0 1 

0 5-10 

Iron (mg ) 

M 

R 

20±4 : 

12-34 

21±3 

15-28 

22±3 

17-26 

15±3 

10-26 

16±3 1 

9-24 j 

18±3 

12-23 

Vitamin A 

au) 

M 

R^ 

4,800±2,300 
1,600 - 11,300 

4,800±2,100 
1,000- 9,800 

6,700± 1,800 

4 900 - 12,300 

3,400± 1,800 
1,000- 10,300 

4,300± 1,900 1 
1,100- 11,500 1 

5,800±2,400 
2,500 - 10,900 

Vitamm B, 
(mg) 

Ml 

R 

1 7±0 4 
11-27 

1 7±0 3 ' 

10-2 2 1 

1 7±0 2 
14-2 2 

1 2±0 2 

0 7-2 0 

1 2±0 3 ' 

0 7-2 2 - 

1 2±0 2v 

0 9-15 

Riboflavm 

(mg) 

M 

R 

1 7±0 4 

1 11-27 

1 6±0 3 
11-22 

1 8±0 3 
14-23 1 

1 3±0 3 

0 8-2 2 

1 3±0 2 

0 7-21 

1 4±0 3 

0 7-19 


M 

R 

14±3 

10 - 22 

14±3 

8-23 

17±5 1 

12-31 

10±2 

6- 16 

11±3 

6-14 

11±2 

7-14 

Vitarmn C 
(mg) 

M 

R 

75 ±45 
20-160 

55 ±26 

20 - 120 

60±15 1 

40- 100 

60±30 

15 - 125 

60±30 

20 - 120 

50±10 

40-85 



M- 

■Mean ± — Standard do-iatjon R — Range of extreme v*nlues 






TABLE III A 







Age, Height 

', AND Weight of Subjects 



No in Group 

1 

, 61 ! 

47 j 

\ 

19 

71 ! 

74 

26 

Age 

(months) 

M 

R 

229-10 

I 205 - 247 

1 231=:10 

1 210 - 254 , 

1 ' 

240±10 

216-250 

233-10 

213-250 

234±10 

206 - 255 

242 ±5 
230-251 

Height 

(inches) 

M 

R 

69 5-2 1 

65 0 - 73 0 

1 68 5 - 2 1 ' 

i 64 5 - 73 5 

71 2±1 8 

66 0 - 74 0 

64 5 ±2 2 

60 0 - 69 5 

64 5 ±2 2 

58 5 - 68 5 

65 0±1 9 

61 0 - 69 5 

Weight 

(pounds) 

M 

R 

146=: 12 
114-176 

1 

146=:15 

125 - 185 

155=: 15 

133 - 193 

131-15 

102-171 

128-16 

94 - 176 

133±13 

111 - 161 


Mean, i — Standard dcaiauon R — Ranee of ettrcine ^alurt. 
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‘ TABLE rae 


Recommended Daily DtETARY Allowances, Food and Nutrition Board, National Research Council 


i 

Calories 

Protein 

(g) 

Calcium 

1 (g) 

Iron 

Ong) 

Vitamin 

A 

(IU)_ 

Thia- 
, mine 
(mg) 

Ribo- 

flavin 

(mg) 

■ 

Niacm ' 
(mg) 

Ascorbic 
: acid 
(mg) 

Man — 156 lb 

Sedentary 

2,400 

70 , 

I 0 

12 

5,000 

t 1 2 

118 

^ 12 

i 75 

Physically active 

3,000 1 

70 

1 0 

12 I 

5,000 

1 5 

1 8 

15 

75 

Boy 16-20 years (141 lb ) 

3,800 

100 

1 4 • 

15 

6,000 

1 7 
^ 1 

2 5 

i 

17 

1 

100 

IVoman — 125 lb 

Sedentary ~ 

- 2,000 

60 

1 () 

12 

5,000 

10 i 

1 5 

1 

10 

70 

Moderately active 

2,400 

60 

1 0 

12 

5,000 

1 2 

1 5 / 

12 

70 

' Girn6-20 years (119 lb) 

"2,400 

75 

1 0 

15 

5,000 

1 2 

1 8 

12 

80 _ 


were almost identical with the N R C figure for an 
adult man, and for women our average weights 
were all higher than the N R C figure for an adult 
woman 

Calories — The average consumption of calories 
by all three groups of men was the same and almost 
identical with the N R C 'recommendations for 
“Physically Active Man ” For women, the average 
for all three groups fell between the N R C figures 
for “ Sedentary ” and" Moderately Active Woman ” 
These figures are consistent with the fact that our 
students could be descnbed as “sedentary” for five 
days of the week, thoughmany took vigorous athletic 
and other exercise at the week-ends None of the 
students complamed of an inability to obtam a 
sufficiency of energy-yieldmg foods The figures 
probably reflect accurately the physiological 
requirements 

Protein — ^The average total protem of all groups 
of both men and women were well above the 
N R.C recommendations for adults, and indeed in 
all cases, almost exactly on the higher levels recom- 
mended for adolescents A very few mdmdual 
women had low recorded mtakes, but the study 
indicates that -total protein consumption was 
satisfactory 

Animal Protem and Pat — The N R C _gives no 
recommendations for these nutrients In all groups^ 
of men and women, average consumption of animal 
protein was over 40 per cent of the total protem 
intake, and the average consumption of fat provided 
over 30 per cent of the total dietary calorie value 
The fat consumption m the men’s hostel was just 
below this figure, but this exception cannot alter the 
conclusion that, m respect of animal protem and fat, 
all groups had sufficient forpihysiological needs 

Calciimi All three groups of men had average 
calcium mtakes, midway between the N R C 
r^ommendations for adults and for adolescents. 


but all three groups of women were below both 
standards The higher figure for the men is a 
reflection of a higher bread mtake with the addi- 
tional calcium therem The N R C recommenda- 
tions are high, and undoubtedly provide a wide 
safety margm There can, however, be little doubt 
that some students, especially the women, with 
recorded mtakes of 0 4 and 0 5 g , were not takmg 
what would be judged sufficient for satisfactory 
roamtenance of bone 

Iron — Consumption by men was adequate, and 
the averages for all groups of women satisfactory 
However, mdividual women with recorded iron 
mtakes of only 9 and 10 mg were not obtainmg a 
sufficiency As wdl be descnbed later, this is 
consistent with the presence of a mild anaemia m 
a small mmonty of the women 

Vitamin A — ^Dunng the survey week, the men’s 
hostel had an extra supply of cheese, and the 
. women’s hostel an unusual supply of hver These 
put up average vitamm A mtakes m the hostels 
Vitamm A activities of the diets vaned ividely and 
depended to a great extent on mdmdual consump- 
tion of carrot As vitamm A can be stored m 
large amounts m the liver, low mtakes during one 
week may be partly compensated for by large 
mtakes of vitamm-A-rich foods m another week 
Thus the very low recorded mtakes m one week of 
some students may not give a true overall picture ^ 
Only 5 per cent of the students took cod-liver oil 
or other vitamin A preparations regularly Vitamm 
A from these sources has not been mcorporated in 
group averages 

Vitamin Bi — The average consumption for all 
groups appeared to be adequate, the quantity 
present m the diet varymg proportionately with the 
calorie consumption 

Riboflayin — The average values obtamed were 
slightly lower than the N R C recommendations. 


3 * 




oz per Week 

PjG I — Consumption of bread and buns, potatoes, and fruit 
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the hostel groups being higher because of the 
inclusion of liver and cheese 

Nicotinic Acid — As for riboflavin, the average 
values were approximately that suggested, but again 
the range was very wide Only five subjects supple- 
mented their diet by the addition of vitamm B 
complex from proprietary brands of foods or from 
synthetic sources 

Vitamin C — Average vitamin C intake for the 
groups was satisfactory, but individual consumption 
varied widely The low figures recorded in many 
individual surveys are a measure of the low consump- 
tion of fruit and vegetables, discussed m the next 
section The table of analyses used gave values for 
cooked vegetables, and no consideration of losses 
in storage on hot plates was made Some losses 
undoubtedly anse in this manner, and the average 
figures given are therefore probably a little high 

Consumption of Individuals Foodstuffs — ^A n 
alternative method of presentation is to record 
consumption of separate foodstuffs In the tables 
which follow, this has been, done Instead of 
calculating a mean value for consumption and 
, giving ranges, we have expressed the results as the 
number of persons under survey consuming a 
given quantity of food In this way it is pjissible 
to show clearly the wide individual variations and 
also to relate these vanations to the standard ration 
scales in force at the time, which were of necessity 
arbitrarily fixed 

The data which follow' apply only to^the 253 
students living in 'lodgings or at home The 44 
students in hostels have not been included, since 
their diet w-as rclati\cl> standardized The sum- 
marj' of the chemical analysis (Table IID shows that 
on the whole these hostel diets were satisfactoo’ 

Ccnals — ^Table IV records the quantities of 
cereal in ounces per week consumed in the form of 
bread cakes, buns scones, etc It docs not include 
the relatively small amounts of cereal taken in the 
form of pudding macaroni porridge, or breakfast 
cereal Wide difierenccs in consumption occurred 
in both seves but none were found between those 
living at home and those in lodgings No student 
said that he was unable to get enough bread all 
said that thev could eat as much of it as they 
desired The official bread ration at the time for 
an adult was 63 oz per week There were 
clearlv supplies to meet the demands of those who 
required more 

The eating of large quantities of cakes and buns 
is a characteristic of ncarlv all Edinburgh students 
Most of the men and women took more than 
onc-third of thcirlotal cereal as cakes or buns and 


TABLE IV 


Recorded Consumption of Cereals 


Ounces of bread, cakes and buns per 
week 

Number of 
students 

Men 

. 

Women 

30A9 

3 , 

19 

50-69 

16 1 

48 

70-89 

24 

52 

90-109 

29 

21 

110-129 

18 

3 

130-149 

9 

1 

150-169 

5 

1 

170-f 

4 

0 


often the proportion was over half Women were 
found to eat slightly more buns than men 
The assessment of the amount of cereals con- 
sumed as puddings is difficult, as recipes vary 
greatly The puddings most commonly taken were 
steamed puddings, tarts of vanous kmds, custard 
and semolina, though many more were met with 
occasionally In about two-thirds of the diets of 
both men and women the weekly intake lay between 
10 and 30 oz The number of times per week that 
puddings were consumed is shown in Table V 
Again, no difference was found between those at 
home and those in lodgings 


TABLE V 

Consumption of Puddings 


Number of times per week 

1 

1 Number of 
students 

Men 

] Women 

0 

0 

5 

1 

10 

3 

. \ 2 

11 

1 7 

3 

16 

1 22 

4 

28 

51 

5 

26 

29 

6 and over 

17 

28 


Porndge no longer plays a predominant role in 
the diet of the Scottish student Although it is 
frequentlv taken at breakfast, onlv one man ate it 
regularly at other times of the day Table VI shows 
the frequency with which porridge was taken at 
breakfast 

There is a marked sex difference here Whereas 
the majonty of men had porridge for breakfast most 
days of the week most women never touched it 
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TABLE VI 


Consumption of Porridge 


Number of times per week 

1 

Number of 
students 

Men 

i Women 

Never 

27 

84 

Occasionally (1-3 tunes) ! 

18 

28 

Frequently (4-7 times) 

63 

1 


The shortage of milk is possibly one factor which 
discourages the eating of porridge 
Propnetary brealcfast cereals are not important 
nvals to porridge in the traditional breakfast 
Sixty per cent of men and 60 per cent of women 
did not consume any during the survey Among 
those who did, the calories obtained from this 
sourc^were few, as none ate more than 10 oz in 
the week Again shortage of milk and perhaps the 
hi^ “ ^omts ” value of these propnetary foods 
may have limited their consumption 
A small amount of oatmeal was consumed as 
oatcake Twenty-five per cent of both men and 
women took up to 10 oz durmg the week, but for 
none of the students was this an important food 
Potatoes — The recorded consumption is shown 
m Table VII 

TABLE Vn 


Recorded Consumption of Potatoes 


Oz. consumed per week 

Number of 
students 

Men 

Women 

0-9 

0 

6 

10-19 

1 

13 

20-29 

12 

44 

30-39 

16 

39 

40-49 

18 

26 

50-59. 

25 

9 

60-69 

14 

5 

70-79 

13 

2 

80 and over 

9 

1 


No difference existed between those at home and 
those m lodgings, but it is clear that the men con- 
sumed much more than the women At the time 
of the survey potatoes were rationed, the weekly 
allowance being 3 lb This weight, of course, 
includes the peel, whereas the recorded consumption 
in Table Vn does not Fifty-six per cent of men 
and 12 per cent of women students recorded an 
intake of over 50 oz in the week Of these big 
potatoj^ters, a few complained of the small size 


of helpings m restaurants and clubs, but none of 
any shortage at home or in lodgmgs The extra 
potatoes were obtained In a vanety of ways, some 
had supphes sent m from the country, others had 
access to pnvate gardens or allotments, some 
depended on stores laid in before ratromng started, 
and not a few stated that their greengrocers were 
meetmg them needs in full A large proportion of 
women, probably about 50 per cent , did not eat 
them full ration No doubt much redistribution of 
rations occurred withm families 

Vegetables — ^The recorded consumption of vege- 
tables (other than potatoes) is shown in Tables VIII 
and IX Table VIII gives cooked weight of green 
vegetables — cabbages, brussels sprouts, cauliflowers, 
spmach, lettuces, etc Table IX refers to other 
vegetables such as carrots, turpips, swedes, beet- 
roots, parsnips, omons, leeks, peas, beans, etc 


TABLE Vm 

Recorded Consumption of Green Vegetables 


Oz. consumed per week 

Number of 
students 

Men 

Women 

1 

0-5 

73 

91 

6-10 

1 25 

1 - 34 

Over 10 

1 10 

20 


- TABLE IX 

Recorded Consumption of Other Vegetables 


Oz consumed per week 

1 

Number of 
students 

Men 

Women 

0-10 

52 

79 

11-20 - 

47 

47 

21-30 

7 

18 

Over 30 

2 

1 

/ 


In neither case was any difference found between 
those livmg m lodgmgs and those at home 

These figures do not mclude the vegetables 
employed m makmg soups Scotch broth is a 
traditional dish, consistmg of a vegetable soup 
usually, but not'always today, thickened with barley 
or other cereals The weekly recorded consumption 
is given m Table X 

In those students taking less than a pmt a week 
(about half the total number) this source of vege- 
tables IS neghgible In some of the others it maj 
represent a very considerable mtake 
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TABLE Xn 


Recorded Consumption of Scotch Broth 


Pints consumed per week 

1 

Number of 
students 

Men 

j Women 

Up to 1 

-45 

! 78 

1 to 2 

'41 

1 50 

2 to 3 

13 

' J5 

3 and over 

9 

2 


I 


Fruit — ^During the period of the siHvey there was 
an abundance of oranges and grapefruits in the 
shops of -Edinburgh Tomatoes' could also be 
obtamed without difficulty Table XI shows that, 
whdst some students ate large amounts of fruit, 
others took no advantage of the plentiful supphes 
available Considerable differences existed both 
between the sexes and between those at home and 
m lodgmgs Women ate more fhut than men, and 
those at home more than those m lodgings 


TABLE XI 

Recorded Consumption of Fresh Fruit 


Oz. con- 
sumed per 
week 1 

j Numbers of 

Men at 

home I 

1 

Men in 
lodgmgs 

Women at 

1 home 

Women in 
lodgmgs 

0-10 

9 


1 8 

12 

lJ-20 

14 

1 

J8 

1 12 

17 

21-30 

9 

5 

19 

15 

31^ 

11 

3 

8 

I 10 

41-50 

8 

1 

6 

8 

Over 50 

10 

i 

4 

18 

12 


Meat and Flesh Fooife— During the penod of the 
survey the domestic ration of fresh butcher’s meat 
for an adult was a shillmg’s worth The amount 
purchased vaned according to the quahty of meat 
chosen Table XU gives recorded consumption of 
fresh meat, including any obtamed m restaurants 
and canteens A few of the very low intakes are 
due to the student’s not consummg his ration 
within the period of the survey 
Poultry, game, liver, and kidney wre available as 
an additional source of fresh meat These foods 
\vere unrationed, but not readily available and 
expensne About half the men and one-third of 
the women had small quantities (up to 8 oz.) of meat 
in this form during the week. Ordy eight men and 
three women had larger amounts 

An additional source of meat are the made-up 


Recorded Consumption of Cooxed Edible Fresh 
Meat 


Oz consumed per week 

Number of 
students 

Men 

Women 

Less than 4 

2 

II 

4 to 7 

34 

68 

8 to 11 

34 

' 41 

12 to 15 

28 

22 

16 and over 

10 

3 


meat dishes such as sausages, meat pies, rissoles, 
mince, haggis, etc The meat in these is always 
diluted with a considerable proportion of flour or 
other component Nevertheless, these foods do 
provide a considerable additional source of Animal 
protem Table XIU gives recorded consumption 
of “ made-up ” meats 

TABLE xirr 


Recorded Consumption of Made up Meats 


Number of 


students 

Oz. consumed per week ' 

Men 

Women 

Less than i 1 

u 1 

44 

i to I 1 

31 

69 

1 to lA 

39 

25 

U to 2 

15 

5 

Over 2 

12 ' 

2 


The bacon ration throughout the survey was 
2 oz a head weekly The great maionty of students 
were probably eating this amount and no more 
Actual figures obtamed m the survey show vanations 
which are probably due to the fact that people 
sometimes consume two weeks’ ration of bacon in 
one week and none in the next Very few (about 
5 per cent ) do not like bacon, and a correspondingly 
small number manage to get hold of these rations 
Throughout the suirey fish was unrationed and 
readily available Almost all students took adran- 
tage of this Table XIV goes consumption of fish 
The commonest kinds of fish eaten were hcmng and 
haddock, kippers, especially at breakfast, and cod, 
often served in restaurants Almost all the quan- 
tities recorded represent fresh fish, fish calcs and 
other made-up dishes occurrmg comparati\cI> 
rarely Fish consumption appeared to be the same 
in lodgmgs as at home 
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TABLE XIV 


Recorded Consumption of Fish 


Lb consumed per week 

Number of 
students 

1 Men 

Women 

Less than T x , 

8 

i 18 

itoi 1 

28 

i 30 

Jtoi ' 

21 

1 39 

J to 1 - 1 

17 

31 

1 to li 

23 

24 ' 

li to 2 

9 

3 

Over 2 

2 

0 


Dairy Produce — Milk, Cheese, and Eggs — ^At 
midwinter, milk production is at its lowest and the 
normal adult ration of two pints per week is a small 
allowance for a tea-and-cofifee-drinlong population 
such as the students The great bulk of the milk 
was consumed m these beverages and only small 
amounts were left over for porridge, breakfast 
cereals, and puddmgs, and normally none for 
dnnkmg as milk The assessments of amounts of 
nulk taken m tea and coffee is difficult In 1 96 cases, 
the records mdicated, and the students confirmed at 
interview, that only the ration of milk was bemg 
taken, -with the addition of small quantities m tea 
and coffee- at outside restaurants Ten students 
indicated that they were not gettmg two pmts per 
week. Of these, five women and one man stated 
that they dishked milk and seldom had it, even m 
tea or cofiee "i^e remauung four were m lodgmgs 
and thought that they were not supphed with their 
due of milk Forty-seven students (18 per cent) 
recorded over two pmts per week m addition to 
rnilk m tea and coffee Of these, eleven lived m the 
country with access to farms, twenty-eight ascnbed 


their good fortune to havmg a “ goodj’ milkman, 
and eight confessed to hving m homes where there 
was prionty nulk or had fhends or relations who 
dishked milk None of them was ehgible for more 
than the standard ration The findings are sum- 
marized m Table XV 

Of the 18 per cent reckoned to have got more 
than two pmts exclusive of milk m tea and coffee, 
the assessed mtake is given m Table XVI 


TABLE XVI 

Recorded Milk Consumption of Students svrra 
Access to an extra Supply of Milk 


Pmts of milk consumed 
per week 

Number of students 

2-2 9 

15 

3-3 9 

13 

4-4 9 

9 

5-5 9 : 

4 

6-6 9 ! 

3 

7-7 9 

1 , 

8-8 9 

1 

over 9 

1 


I 


Cheese was rationed at 2 oz. a head weekly 
In contrast to bacon and milk, of which foods 
most of the students consumed approximately 
the allotted ration, there was wide vanation m the 
taste for cheese Almost one-third, with equal 
proportion of men and women, stated that they did 
not like cheese Some never ate it at all and others 
only ate it m cooked dishes such as savouries, 
macarom cheese, eta There is considerable com- 
petition amongst cheese-eaters for the unconsumed 
ration of the cheese-haters Some complicated 
bartenng systems existed A few students were 
eatmg two, three, or even four tunes the official 


TABLE XV 
Milk Consumption 


- 

Numbers of students 

Men 1 

Women 



Home j Lodgmgs 

Home' Lodgmgs 

Total 

Ration only 

Less than 2 pints 

Dislikes milk 

Not provided 

More than 2 pints 

Lives near a farm 

Has a ‘ good ” milkman 

Other sources 

1 44 i 42 

1 4 i 1 1 

1 3 1 — 

11 1 3 

2 1 1 

I 1 

1 47 

3 

8 

9 

4 

63 

! 2 

3 

1 i 

1 

i 196 

5} 10 

. UL, 

8j 
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ratio^ and would have liked more Some of the TABLE XVnr 

big checsc-e^ters got extra supplies from overseas n - 

parcels The survey showed that the vaganes of Recorded Consumption of Table F at 

human taste thwarted the good mtentions of those f 

who would equitably distribute this source of 

first-class animal protem Oz. consumed per week !_ 

. allocation of eggs in Edmburgh varied ' Men 

shghtly during the penod of ^survey, but an average ^ 

of two per week was availabl^om grocers Table ' ] 3 

XVH shows the number of shell eggs recorded 2 U 

Again there IS no significant difference between those 3 I s 

living at home and m lodgmgs Only twelve 3 1? 

students did not have at least one egg m the week, 6 17 

and, ofthese, two never ate eggs in any circumstances 7 - 12 


Oz. consumed per week 


0 

\ 

2 

3 

4 

5 

6 

7 

8 and over 


Number of 
students 


Men 

Women 

0 

1 1 

3 

! 3 

11 

17 

18 

36 ) 

18 ; 

37 

19 ' 

23 

1 

16 

12 ' 

7 

10 

.3 


TABLE XVn 


Recorded Consumption of Eggs 



Number of 
students 

•*" \ 

1 Men 

Women 

0 

2 

10 

1 

18 

34 

2 

29 

33 

' 3 

20 

33 

4 

21 

25 

5 

11 

5 

6 

4 

2 

7 and over > 

3 

3 


Some reported that the week of the survey was 
exceptional m that an allocation of three or four 
eggs was made to compensate for previous deficits 
Nevertheless, at least half the students had sources 
of supply beyond the allocation Of these sources, 
back-garden hens and fnends m the country were 
the commonest In addition to shell eggs, dried 
' egg powder was consumed by most students This 
IS often mcorporated into puddings and cakes, and 
the amount eaten by mdividual students cannot be 
assessed accurately 

Fais — During ^e survey the ration of fats ivas 
8 oz. per week, of which 3 oz were butter, 4 oz, 
margarine, and 1 oz. cookmg fat Table XVIII 
gives recorded consumption of fat spread on bread 
(table fat) but excludes fat used m cooking. 

Fat rationmg wns stnctly enforced at the time and 
few students had access to an extra-ration supply 
Only two got extra fat from overseas parcels, and 
two more from farm butter Nevertheless, as 
Table XVm shows, at least a quarter of the students 
recorded a consumption greater than 6 oz. of table 
fat a week, which, allowong only 1 oz of margarine 
for cooking, means that they almost ccrtainl> ate 


more than their ration They were probably able 
to do this because of unequal distribution within 
the household For example, many of those in 
lodgmgs shared rooms with a fellow lodger, who 
did not eat his or her share Many who are small 
bread-eaters do not require the full fat ration 
Of the big fat-eaters hvmg at home, most admitted 
to consuming part of their parents’ ration, and one 
young man with a large appetite had, m addition, 
established a regular lien on a portion of his grand- 
parents’ fat ration 

Sugar and Jams — ^During the period of the survey 
the sugar ration was 8 oz. and the jam ration 4 oz. 
a head weekly The sugar was consumed mostly 
in tea, on porridge, and on puddings Very few 
students had extra sources of supply, and the great 
majority consumed their ration, and their ration 
only, in this way As regards jam consumption, 
there was wide variation A few, especially 
amongst the^small bread-eaters, did not cat their 
full ration, but many others consumed amounts 
considerably in excess of their weekly ration This 
was to be expected since jam' can be stored and in 
some families, apart from unequal consumption bj 
individual members, substantial supplies of home-' 
made jam are laid down during the fruit season 
Beverages — The principal drink of students of 
both sexes was found to be tea Dianes recorded 
an average consumption of tea seventeen times in 
the course of a week Vanations from this average 
were small, and it is quite exceptional for a student 
not to have tea at least twice a day The majoritj 
have milk in their tea, and a large proportion of the 
milk ration is taken m this way 
Coffee is the second most important beverage 
being taken on an average five times a weel 
However, many students dnnk it twice a daj or 
more, others seldom or never Coffee is drunl 
more m the Unions and restaurants than at home 
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or m lodgings As these are frequented mostly by 
students livmg in lodgmgs, the latter consume more 
coffee than those Jivmg at home 
Cocoa tvas taken on an average twice a week but 
with wide mdividual variations Not more than 
one-third of the students ever drank National Milk 
Cocoa 

Beer consumption is shown in Table XIX 
TABLE "XIX 


Recorded Beer Consumtoon 


Pints of beer drunk per week 

Number of 
students 

Men 

Women 

r 

Never 

54 

78 

Occasionally 

30 

60 

1 pint 

10 

5 

2 pints 

2 

— 

3 pints 

4 

1 

4 pints 

3 


5 pints and over 

5 

1 


In addition small quantities of wme and spunts 
were taken by six men and twelve women Of those 
taking part m the survey 83 per cent of men and 
91 per cent of women stated that they either never 
_drank or only did so on special occasions These 
figures confirm a general impression that present-day 
Edinburgh students are both abstemious and sober 
Apart from any other considerations, the high 
taxation on alcoholic drinks must restnct their 
consumption 

Tobacco — ^At the mterviews the students were 
asked their usual consumption of tobacco, and this 
IS shown m Table XX / 


TABLE XX 

Recorded Number of Cigarettes Smoked 


1 

1 

Smoking 

Number of 
students 

Men 

1 

^ Women 

Not recorded 

21 

1 16 

Never \ 

56 

86 

Occasionally ' 

6 

20 

Cigarettes 5 a day 

7 

1 11 

> 10 a day 

12 

9 

>, 20 a day 

2 

1 3 

Tobacco 1 oz per week 

1 


A 2 oz per week 

2 

I 

„ 3 oz, per week 

1 

1 


It will be seen that 62 (71 per cent) of the men 
and 106 (82 per cent ) of the women never smoked 
or only did so occasionally As m the case of 
alcohol, it IS probable that high taxation acted as a 
deterrent 

The Pattern of Student Me^ 

A statement such as we have given, of total food 
intake of a group of people over a short period, 
provides an mcomplete picture of the quality of 
theu* diets It is important to know also how food 
consumption is spread throughout the day, how 
many meals are taken, and how these are related 
to social customs and workmg habits" A reader of 
the classical literature of any country will be aware 
how variable" and changeable such human food 
habits are 

The present surveys show that with rare exceptions 
Edmburgh students eat their food m three mam 
meals These are a breakfast m the early mormng, 
usually between 7 30 and 8 30 a m , a mid-day meal 
taken between noon and 1 30 p m., and an evemng 
meal between 5 30 and 8pm In addition most 
students have light refreshment or a snack at least 
once dunng the day Snacks are usually taken at 
the middle of the forenoon or the middle of the 
afternoon or late at mght before retiimg to bed 
Thus there are students who eat six tunes a day, 
others who have only three meals, but the majority 
eat between four and five times a day We know 
little about how these varymg habits affect human 
well-bemg and effective working Human physio- 
logy has nD precise information about the size of 
meals or the mtervals between them that are 
optima for health That adequate opportunity for 
the eatmg of p'ropier meals is essential for efficient 
workmg is now widely realized, many practical 
mdustnalists and combatant officers in the Services 
have given considerable thought to the pattern of 
the meals of the men and women for whose health 
they are responsible An account of the distnbution 
of students’ food mtake throughout the day is 
relevant to considerations of student health 

Breakfast — ^The day is usually begun with a meal 
m which bread with butter or margarme and 
marmalade or jam, together with tea (or occasion- 
ally coffee) are consumed In addition this meal 
may mclude either or both oatmeal porridge and a 
cooked dish The latter is usually an egg, bacon, 
sausage, kipper, herrmg, or other fish, and is 
important as providmg a supply of animal protein 
Meals with these additions conform to traditional 
Scottish and English customs Without them a 
breakfast can be descnbed as contmental The 
table shows the percentage of students consuming 
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each type of breakfast Not a few students had 
grapefruit on occasions, but otherwise fruit was 
rarely and vegetables hardly ever taken “ Those 
who took porridge usually had the major portion 
of their milk ration at breakfast The figures 
shown m the table are averages for-the seven days 
in the week Daily average figures show uniformity 
for the six weekdays, but on Sunday there is a great 
reduction in the number of those taking pomdge 
and an increase in those eating cooked dishes — up 
to 80 per cent of all students Indeed, Sunday 
morning is frequently an occasion on wluch the 
lumted week’s ration of eggs and bacon is consumed 
in entirety 

TABLE XXI 

Percentage of Students Consumino a given Type of 
Breakfast 


' 

M 

en 1 

Women 


Home 

Lodgings 

1 

Home 

Lodgmgs 

Porridge and i 

cooked dish 

20' 

4] 

1 

8 , 

19 

-Pomdge only 

i 29 

U 

13 

9 

Cooked dish 

29 

42 

43 

57 

Continental type 

22 

6 

36 

15 


These figures illustrate several features of^tudents’ 
breakfasts Firstly, as already noted, they show 
that pomdge is consumed regularly by only half 
the men and a small minonty of the women 
Secondly, more cookmg for breakfast is done^m 
lodgings than m the homes Thirdly, men smdents 
tend'to consume a more substantial breakfast than 
women A striking feature is the large numbers 
who leave home for then day’s work fortified only 
by tea or coffee and bread or toast No less than 
36 per cent of women and 22 per cent of men 
hving at'home come wthm this category These 
have abandoned the traditional breakfasts of the 
country The stnct rationmg of eggs and bacon 
and the limited supply of sausages and offal such as 
kidney, liver, etc, makes the task of procurmg 
suitable foods for breakfast difiBcult and demands 
skill and patience in shoppmg It is notable that 
in Lhis respect landladies appear to be appreciably 
more effective than mothers Some of those 
eatmg only small breakfasts do so from choice 
They he late m bed and have neither the time nor 
the mclmation for a proper meal before setting out 
for work. These are for the most part girls Those 
students who have to trarel far from homes in the 
country must perforce nse earlier than others, yet 
they usually got good breakfasts 


The fact thgt large numbers of students come to 
classes without proper meals m the morning is an 
important factor contnbutmg to the habit of taking 
mid-mormng snacks 

The Mid-day Meal — The great majority of 
students eat their mid-day meal either at a Umversity 
Umon or a city restaurant This is shown in 
Table XXH 


TABLE XXn 

Place of Taking Mid-day Meal 


Students’ hvmg location 

Percentage lunching 
out 

In lodgings 

86 

At home 20 minutes or more 


from the Umversity 

80 

At home within 20 minutes of 


the University 

46 


A small proportion of landladies (about 10 per 
cent) provide mid-day meals for students The 
majonty only contract to supply lunches on Saturday 
and Sunday Students living in such lodgings are 
therefore forced to go elsewhere for their mid-day 
meals 

The chief factor determimng where a home- 
student eats at mid-day is the time available This 
depends both upon travelling time and teaching 
schedules Of the 130 students livmg at home, 
travelling times were as follows 


Twenty nunutes or less 

35% 

21 to 30 minutes 

29% 

31 to 60 minutes 

23% 

Over one hour 

13% 


Those living more than twenty minutes away are 
all forced to find their lunch out, except for a few 
Arts students who only occasionally have a class m 
the afternoon and who can return home to lunch 
and study at leisure In general the luncheon 
interval is ample in the Arts faculty, limited in the 
Medical faculty, and often very limited in the 
Science faculty and first year in Medicme This is 
reflected in students’ lunching habits Thus 33 out 
of 57 (58 per cent) Arts students liiing at Home 
ha\e mid-day meals at home, but only 3 out of 52 
(6 per cent) Medicals and 1 out of 23 Science 
students - The majonty of these students who have 
the time prefer to go home for their mid-day meal 
rather than lunch out How big this majonty is 
we cannot be sure, but it certainly is not less than 
58 per cent , the figure for all Arts students On 
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being questioned, these have repeatedly assured us 
that there was always plenty of food at home We 
looked for, 'but could find no correlation between 
the lunchmg habits and the number of ration books 
available to the housekeeper 
It was clear that the Umvetsity Unions were more 
popular than city restaurants On any given day 
the percentage of all students eating out, who -used 
the Umons, was as follows 


Men living at home 87 % 

Men living m lodgings 71 % 

Women living at home 70% 

Women living in lodgings 67 % 


Those who did not use the Umons all complamed 
■of the poor service and overcrowding there They 
stated that they were able to get meals qmcker 
elsewhere There was almost unanimity amongst 
the men that the Umon provided as good a meal at 
as ch^ a price as any city restaurant Most of 
the women supported this opimon, but a consider- 
able mmority complamed of lack of variety m the 
menus and of lack of imagmation m the cooking 
and catermg The mam complamt was of the 
service, and this was undoubtedly insufficient m 
both Umons The strictly enforced segregation of 
the sexes compelled a few students to seek their 
lunch outside the Union 

As regards the quahty of the mid-day meal, great 
variations exist We have arbitrarily defined a 
lunch as a meal consistmg of (I) a helping of meat, 
egg, fish, or cheese, and (2) one helpmg of either 
potato, vegetable, or fruit, with the addition of 
(3) either a cooked puddmg or soup Any mid-day 
meal not fulfillmg these standards has been called a 
snack This distinction is^ based on custom and 
experience rather than nutritional standards It 
has no quantitative significance and mdeed many 
snacks provide more calones than some lunches 
It is, however, a qualitative distmction of value 
A snack, as we have defined it, usually is deficient 
m some of the essential dietary constituents, either 
animal protein, mmerals, or vitamins Conse- 
quently those students who only had snack meals at 
mid-day were dependent on extra sources of 
protective foods at breakfast or m the evenmg to 
balance their daily diet The percentage havmg 
snack lunches were as follows 

Men hvmg at home and eating out at 


mid-day 24 % 

Men living in lodgings and eating out 
at mid-day 31% 

Women living at home and eating out ” 
at mid-day ^ 28 % 

Women living m lodgings and eating ° 
out at midday 31 % 


It will be seen that just under one-thmd of the 
students obtam mid-day meals which leave a leeway 
to be made up by extra foods of higher nutritional 
value at other meals The prmcipal cause 'of this 
failure to obtam a proper lunch is the lack of staff 
and facilities at the Umons to serve lunches within 
the limited times available for the student The 
Men’s Umon, the Women’s Umon, and the Kang’s 
Buildmg Common Room are all unable to meet 
demands m this respect Students have repeatedly 
complamed to us of the poor service m the mam 
dimng rooms The majonty ' of -those who eat 
snacks do so because it enables them to get some ' 
food withm the tune available between classes 
In general snack meals are cheaper than proper 
lunches and a few students may be economizmg m 
this manner We do not beheve this to be an 
important factor There have been no complamts 
about the pnees charged m Umons only one 
student has specifically admitted attemptmg to save 
money on lunch 

T]je Evening Meal — ^Two distmct types of meal are 
served m the evenmg These may be described as 
dinner and high tea They have very different 
origms m social evolution Dinner, for which We 
have used the same arbitrary catena as those already 
laid down for lunch, is generally the mam meal of" 
the day for the household , it is the meal for which 
there is most cookmg and preparation For 
several generations it has been the custom of the 
upper strata of society, mcludmg the professional 
classes, to eat the mam meal of the day m tfie 
evenmg This was generally satisfactory for those 
households with an adequate domestic staff, but as 
more and more housewives have failed to obtam 
domestic assistance and have had to cook and prepare 
the family meals themselves, there has been an 
mcreasmg tendency to follow the custom of the 
labourmg classes and lower nuddle classes and make 
the mid-day meal the chief meal of the day The 
evenmg meal is then usually a high tea, a meal which, 
m addition to bread, butter, jam and cakes, contains 
a cooked dish, usually providmg a smgle source of 
ammal protein, e g meat, sausages, cheese, fish, or 
egg Charactenstically no puddmgs or vegetables 
are taken We have defined high tea as an evenmg 
meal not conformmg to the catena laid down for 
dinner, but contammg one cooked dish These 
distmctions are not hard and fast, on occasions it 
may be difficult to decide whether a given meal is 
really high tea or a dinner Any meal which did 
not qualify as a high tea was regarded not as an 
evenmg meal but as a snack This classification of 
meals will be seen to be essentially a distmction 
based on the amount of cookmg mvoivcd in the 
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preparation of^the meal, and not on its calone 
content 

/The figures amved at by this means are given m 
Table -XXIII They represent percentages of the 
men and women m the four groups, and are overall 
_ figures for the week of the survey 


TABLE XXra 

Pbrcentages of Students having Different Types of 
'' Evening Meals 



Men 

Women 

1 

Home 

Lodgings 

1 Home 

Lodgmgs 

Dinner 

16 

34 

10 j 

35 

High tea 

72 

67 

! 70 

55 ' 

No cooked meal 
Two meals on 

12 

6 

20 1 

J 

10 

same evening 

6 

5 

^ t 

1 


This table shows, too, that a third of the students 
m lodgmgs have dinner regularly in the evenmg, 
and only one-eighth of those at home Also the 
number of women students on any particular evenmg 
who did not get a cooked meal is nearly twice as 
large as the number of the men, with a maximum 
of one student m five for those women living at 
home The fact that the majonty of students had 
a high tea rather than a dinner would be of little 
significance nutntionally, if mdeed they had prev- 
iously had a satisfactory lunch It is the combma- 
tion of snack mid-day meal and high tea which is 
unsatisfactory The numbers of students having 
this combmation of meals on two or more of the five 
working days-of the week was noted Expressed as. 
a percentage' of the numbers m each group, they 
are given m Table XXIV Such a combination 
- inevitably means an madequate consumption of 
vegetables durmg the day, and mdeed is responsible 
for the large numbers of students, already referred 
to, who, throughout the week, have a small vegetable 
-intake Smce the majonty of students haie no 
dinner at mght, it becomes all the more important 
that arrangements should exist to enable them to get 
an adequate lunch 

Students in lodgmgs appear to ha\e dinners at 


TABLE XXIV 

Percentage of Students having Snack Lunch anti 
High Tea on tv%o or more Working Days 


1 

i 

1 

Home j 

Lodgings 

Men i 

20 

17 

Women ! 

1 25 1 

t 1 

16 
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mght more often than those at home This, no- 
doubt, IS due to the fact that most landladies do not 
provide mid-day meals and instead cook m the 
evenmgs Mothers prefer to do most of their 
cookmg at mid-day - 

The figures for those havmg two cooked meals m 
the same eyemng, and to a large extent those havmg 
no freshly cooked meal also, are accounted for by 
social engagements and other functions which upset 
the normal pattern of meals Only mne students 
(five of them hvmg at home) had as a regular feature 
of the diet no cooked food m the evenmg 

When analysed on the basis of da^s of the week 
the most stnkmg feature of the data was the' deteri- 
oration of the evening meals at the week-ends, both 
in the homes and m lodgmgs A decrease m the 
number of students havmg dinner and an mciease 
m those havmg no cooked food m the evening was 
very pronounced on Saturday and Sunday This is 
related to the mcreased number eating cooked 
imd-day meals on these days 
Snacks — In addition to the three mam meals, 
most students had one or more snacks during the 
day These snacks consist of either tea or coffee 
and a variety of buns and cakes Veiy vanable 
amounts of food were eaten A few students 
obtam a considerable proportion of the total 
caiones of their diet from snacks Snacks charac- 
teristK^lly contain no cooked meat or vegetables, 
but a little fruit was sometimes eaten Three times 
were commonly set aside for snacks./ Firstly,' from 
1 1 o’clock till 12 noon, when coffee is usually drunk, 
secondly, from 3 30 to 4 30 p m when tea is taken, 
which IS often additional to the main high tea 
consumed later, lastly, at 10 pm or later, a 
majonty of the students had a late snack, usually 
tea and buns 

TABLE XXV 


Percentage of Students Consuming Snacks (average 
'' OF Seven Days) 



Men 1 

Women 


, Home Lodgings 

Home Lodgings 

Eleven o clock 
Afternoon tea 
Late snack 

' 28 30 

29 , 31 

. 70 79 

33 1 34 

38 ' 50 

71 1 73 

1 


This, no doubt, is associated with the early hour at 
which the evening meal is usually eaten in Edin- 
burgh About one-third have coffee, usuallj with 
a cake or bun, at mid-moming The tabic shows 
that more women than men had an afternoon tea, 
this IS a reflection of the fact that women more ofmn 
than men miss a mam cooked evening meal On 
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such occasions afternoon tea had to do duty as the 
principal meal 

Discussion and Conclusions 

1 A diet survey of 298 students under 21 years 
of age at Edinburgh Umversity was earned out m 
Decemtwr, January, and February, 1947-48 The 
survey was carried out by a log-book techmque 
and each student’s diet was recorded for one week 

2 There was no real shortage of calories or of 
energy-yielding foodstuffs We did not find a 
single student who was unable to satisfy his or her 
appetite While it can be stated with certainty that 
no student has normally gone to bed hungry, 
not a few have on occasions found their mid-day 
meals msufficient Many students of both sexes 
consumed bread and potatoes m quantities far 
beyond the ration at the tune of the survey Had 
the supply of these two foods (at 63 oz and 3 Ib 
per week respectively) been strictly confined to the 
individuals own domestic ration, many would have 
suffered discomfort and some real hardship 

3 Calculated recorded consumption of protein, 
anunal protem, and fats seemed sufficient for health 
This is not to say that many students would not 
have liked more 

4 The enforced consurnption of bread made 
from National flour insured that intakes of vitarrun 
Bi were adequate The consumption of calcium 
by most students was also sufficient 

5 The amount of fresh fruit and vegetables eaten 
was very vanable and a nunority of students ate 
small quantities of those foods Ten per cent of 
all students did not consume an average of three 
ounces a day of fruits and vegetables (excludmg 
potatoes) together This low mtake of protective 
foods is reflected in an intake by some students of 
vitamin A and of vitamm C in amounts below 
acceptable physiological standards (Table III) 

It IS difficult to judge how these dietary 
deficiencies affect student health It can be stated 
quite defimtely that the quantities of vitamins 
consumed were always sufficient to prevent manifest 
_ cl^^cal evidence of vitamin deficiencies m any of 
/ the students surveyed. 

We investigated forty women medical students, 
mOTt of whom had taken part m the survey, 
and showed that 10 per cent suffered from radd 
^aemia (haemoglobin levels^less than 90 per cent 
aldane) This findmg is m no way unexpec- 
ted Indeed a proportion of women existmg on 
lets such as have been desenbed would be likely 
^ ^^^^^Iistandard haemoglobin levels 

The mmonty of students on an ill-balanced 
le was evenly distributed amongst both sexes and 


amongst those hvmg at home and in lodgmgs The 
diets of those m University hostels were on the 
whole well-balanced 

8 From our mterviews with students we would 
consider that a lack of elementary knowledge -of 
human physiology was more important than a lack 
of money m determirung bad feedmg Even at 
Umversity level there is a real need for elementary - 
health education 

9 At the start of the survey we were told that we 
should find many bad landladies This has not 
proved so The majonty of landladies looked after 
them student lodgers well, not a few appeared to 
give food and services out of all econormc proportion 
to the rent paid In tunes of food shortages, such 
as the present, a great premium is put' on domestic 
efficiency A small mmonty of women failed to 
provide proper meals, but m our opmion the 
inefficient landlady is no more common than the 
mefficient mother 

10 Some students come from broken homes, m 

which one or both parents were absent, either on 
account of death or matrimomal separation or 
distant employment - The absence of either parent 
from the home was found usually, butnot mevitably, 
to be reflected m infenor feedmg Irregular meals, 
liimted cooking, and unsatisfactory 'diets were 
observed m broken homes ' 

1 1 The facilities provided at the Umversity 
Umons and the Science Buildmgs Common Room 
for nud-day meals were inadequate Poor mid-day 
meals were a feature of many bad diets Large 
numbers of students had no proper dunch This 
was m no way the fault of the catermg staffs who, 
for the most part, were doing excellent work with 
msufficient accommodation and equipment 

12 The survey showed that, judged by chemical 
standards, the diets of the majority of the students ' 
were satisfactory We were Jierhaps more impressed 
by the social aspects of the feedmg of students 
Each evenmg most students sup quietly at 
home with their famdies or m then lodgmgs 
Exceptions to this are few even on Saturday nights 
Undergraduate parties are not a feature of Umversity 
life today m Edmburgh ' We have already men- 
tioned that four out of five men and mne out of ten 
women passed the week without bemg exposed to 
the sociahzmg influence of alcohol The gamish- 
mgs of meals are absent In Edmburgh University ' 
today a meal is a physiological action, it is rarely a 
social occasion The^ social and economic factors 
which have brought about these changes are not 
withm our present scope We simply record that food 
no longer serves as a background for that essential 
function of a umversity — the exchange of ideas 
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CHILDREN AND YOUNG ADULTS IN ENGLAND AND 
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Introduction 


Iq the last few years considerable attention has 
been paid to the rheumatic diseases and, m particu- 
lar, rheumatic fever Glover (1943, 1946) has 
shown that the mortality from the latter has declined 
considerably m the last sixty years and that recently 
this decline has been accelerated On these grounds 
he called acute rheumatism an obsolescent disease 
In'contrast, Moms and Titmuss (1942), Parkinson 
(1945), and Ryle (1946) have called attention to the 
heavy toll still taken by rheumatic heart disease, 
and to the fact that adolescents and _young adults 
are its mam victuns 

Considerable local and regional differences m the 
mortahty from rheumatic heart disease have been 
observed m England and Wales (and also m mor- 
bidity), and m an attempt to determme the aetiology 
many workers have related these differences to social 
and environmental conditions Poverty has been 
among the chief factors mcnnunated Reports 
issued some twenty years ago by the Mmistry of 
Health (1927) and the Medical Research Council 
(1927) agree that acute rheumatism rarely attacks 
the children of well-to-do parents Moms and 
Titmuss hold the view that “ the whole complex of 
poverty ” is mvolved m the production of juvenile 
rheumatism, and Darnel (1943), m his study of 
rheumatic heart disease m Bristol, concluded that 
there was a significant association between its 
incidence and low family mcome The suggestion 
in the Medical Research Council’s report that the 
incidence was greatesT m the artisan class is suppor- 
ted by Wilson (1940) but demed by Moms and 
Titmuss 


Bad housmg has also been condemned as a cause 
of acute rheumatism, but the evidence mcrimmatmg 
dimpness, ill-ventilation, hvmg in basements, and 
other featured is not clear Overcrowdmg is often 
associated with bad housmg, and some authonties 
have held this factor to be important In the 
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Medical Research Council’s inqiury (1927) - no 
difference was found m overcrowdmg levels between 
rheumatic and nomrheumatic famihes, and Moms 
and Titmuss, comparing the mortahty rates from 
heart disease m regions of England and Wales, 
found the correlation witR overcrowdmg mcon- 
clusive Savage (1931) also found no significant 
association between die mcidence of rheumatic 
heart disease and crowdmg but, on the other hand. 
Perry and Roberts (1937) showed that the mcidence 
of rheumatic heart disease m different wards of 
Bnstol was highly and sigmficantly correlated with 
the average number of persons per room Darnel, 
m his more detailed study of the same city, confirmed 
this relationship Clarke (1940) considered that m 
Dublm juvenile rheumatism was not essentially a 
disease of poverty but comcided with overcrowdmg 
and proxirmty to low-lymg areas , 

The importance of other factors such as clunate, 
nutntion, maternal care, and heredity is difficult 
to assess but each has been considered by vanous 
authors It is, therefore, impossible to reach 
defimte conclusions from the evidence already 
available and, m particular, it seems that more 
information is required on the effects of poverty and 
housmg In this respect it would clearly be prefer- 
able to study the morbidity from rheumatic heart 
disease and its relation tb these factors, but as yet 
notification of rheumatic fever and its sequelae is 
too recent and too localized to be of value Mor- 
bidity statistics are otherwise dependent on special 
surveys, such as those of Savage, Perry and Roberts, 
and Darnel The present study, therefore, is limited 
■ to mortahty data pubhshed by the Registrar-General 
for England and Wales 

The Available Mortality Data 
In the Annual Statistical Reviews of the Registrar- 
General there is no separate classification of deaths 
due to rheumatic heart disease before 1 940, when the 
fifth Revision of the International Last of Causes of 
Death was mtroduced Even then only those 
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- TABLE I 

MoRTAtn-y FROM Rheumahc Fever in England and Wales, 1921-38 


15-24 years 


25-34 years 



deaths for w2uch rheumatism tos specifically 
mentioned on the death certificate are so classified, 
excluding many for which a rheumatic pngin is 
implied but not stated From 1921 to 1330 the 
third Revision (1920) of the International List was 
m use, and from 1931 to 1939 the fourth Revision 
(1929) Both these lists include a group of causes, 
“ Heart Diseases,” for which deaths arc tabulated 
for different administrative areas— county and other 
boroughs, counties, urban and rural distncts For 
the country as a whole the Registrar-General at the 
same time tabulated the deaths m sub-divisions of 
this large group Although the change from the 
third to the fourth Revision of the International 
List involved alterations 'in the sub-dmsions, the 
whole group, Heart Diseases, was practically 
identical m the two lists Thus the deaths from heart 
' disease m England and Wales -were classified under 
the foUowmg sub-divisions m the fourth Revision 
International List No 90 Pencarditis 

„ „ No 91 Acute endocarditis 

„ „ No 92 Chronic endocarditis, 

' valvular disease 

„ „ No 93 Diseases of the myo- 

cardium 

„ No 94 Diseases of the coronary 
artenes, angina pec- 
toris 

„ No 95 Other diseases of the 

heart 


In young persons the deaths from the first three 
sub-divisions, numbers 90, 91, and 92, are alihost 
entirely rheumatic m'origm, while those due to 
causes numbers 93 and 94 are generally not rheum- 
atic Tabulation of the deaths for the years 
1931-33 shows that at ages 5 to 14 years over 90 per 
cent of deaths debited to heart disease fell under 
the beadmgs of numbers 90, 91, and 92 At ages 
1 5 to 24 years "86 per cent were so classified, and at 
ages 25 to 34 years 76 per cent On the other hand 
at ages 35 to 44 years the proportion falls to only 
54 per cent It can reasonably be assumed, therefore, 
that, up to the age group 25 to 34 years, the broad 
group entitled heart diseases is a fair measure of the 
mortality from rheumatic heart disease This” is in 
confirmation of the generally accepted opinion that 
below 40 years of age nearly all deaths from heart 
disease are of rheumatic ongin 
It may also be noted that the mortahty rates used 
m this study have not been extended beyond 1938 
for two reasons (a) In subsequent years both the 
deaths recorded m the Statistical Reviews and the 
estimated populations of England and Wales refer 
only to civilians (Even where a separate table 
shows the number of deaths among non-civilians, 
the population at risk is not readily obtainable) 

In two of the age groups to be studied the rejection 
from ser. ice in the Armed Forces of those phvsically 
unfit might well have influenced the recorded 
mortality rates considerably, particularly as heart 
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disease or previous rheumatic fever was a common 
ground for rejection, ip) a further coihplication lay 
m the mtroduction by the Registrar-General m 
1940 of the fifth Revision (1938) of the International 
List already mentioned, and also m the tihange 
made at the same time m the manner of selectmg 
the assigned cause for tabulation when more than 
one cause is mentioned on the death certificate The 
effect of the^ changes has been to reduce the number 
of deaths assigned to heart diseases, so that rates 
for 1940 and later years are not directly comparable 
with those up to 1939 Conversion ratios calculated 
and pubhshed by the Registrar-General for com- 
parison of rates before and after 1940 are apphcable 
' to rates at all ages but could not safely be used for 
the selected age groups studied here or for particular 
areas 

The Trend of Mortality in England and Wales 

Table I shows the average annual mortahty rates 
from rheumatic fever per milhon persons hvmg 
(males and females separately) m- England and 
Wales for each of the six trienma 1921-23 to 1936-38- 
for the age groups 5 to 14, 15 to 24, and 25 to 34 
years Table II is similarly prepared to show the 
mortahty from heart diseases, while Table IJI 
combmes the two One clear charactenstic of the 
rates shown m these tables is them rather higher 
level for females compared with males Owmg to 
some sex difierences m the time trends of mortality 


the female excess vanes somewhat m degree but, 
apart from the tnenmum 1921-23, it is mvanably 
present Ignonng this tnenmum the total rate for 
rheumatic fever and heart disease combmed shows 
an almost constant female excess mortahty of 
20-25 per cent at ages 5 to 14, a similar though 
rather more varymg excess of 15 to 25 pier cent at 
ages 15 to 24, and one of 20 to 30 per cent at ages 
25 to 34 TTie discrepancy in 1921-23, m which 
years the rates on males aged 1 5 to 24 and 25 to 34 
appear unduly high, might possibly be a function of 
the 1914-18 war, through males bemg thereby more 
exposed to the nsks of contractmg rheumatic fever 
and of subsequently dymg from it In view of this 
cunously high and seenungly abnormal rate on 
males it wdl also be as weU to consider the trend of 
their mortality from 1924-26 onwards, though the 
rates have, it will be noted, been expressed as a 
ratio to those of 1921-23 
Turrung to this trend (see also Figs 1 and 2) 
the followmg charactenstics may be observed 

(a) Ages 5 to 14 Mortabty rates both from 
rheumatic fever and from heart disease were dechn- 
mg between 1924-26 and 1930-32 There was, 
however, a clear set-back, with a nse m mortality, 
m -1933-35, this vvas followed by an accelerated 
dechne Taking the combined deaths of Table HI, 
both sexes show a reduction of mortahty of nearly 
one-third between 1921-23 and 1936-38, and their 
movements throughout the penod have been almost 
identical 


TABLE II 

Mortality from Heart Disease in England and Wales, 1921-38 


Males 

1921-23 

1924-26 

1927-29 

1930-32 

1933-35 

1936-38 


Females 

1921-23 

1924-26 

1927-29 

1930-32 

1933-35 

1936-38 



5-14 years 



15-24 years 



25-34 years 



Average 

annual 



Average 
annual ^ 



Average 

annual 


Total 

death rate 

%of 

Total 

1 death rate 

% of 

Total 

death rate 

% of 

deaths m 

per nulhoni 

1921-23 

deaths in 

per milhon 

1921-23 

deaths m 

per mUlion 

1921-23 

tnenmum 

persons i 
hvmg 

rate 

tnenmum 

1 persons i 

1 hvmg ' 

rate 

tnenmum 

- 

persons 

hvmg 

rate' 

1,-287 

1 

122 

100 

2,261 

237 

100 

3,163 

407 

100 

1,130 

113 

93 

1,895 

188 

79 

2,200- 

278 

68 

1,068 

106 

87 

1,950 

189 

80 

2,246 

270 

66 

950 

96 

79 

1,929 

189 

80 

2,239 

245 

60 

1,047 

105 

86 

1,816 

187 

79 

2 388 

243 

60 

757 

81 , 

66 

1,741 

177 

75 

2,317 

232 

57 
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FtG 1 — ^The trends m mortality from rheumatic fever in England and Wales, 
1921-38, in age groups 5 to 14, 15 to 24, and 25 to 34 years 


TABLE lU 

Mortality from Rheumatic Fever and Heart Disease combined in England and Wales, 1921-38 



5-14 years 


Average 

annual 

Total death rate 
deaths m per milhon 
tnenmum persons 
1 hving 


%of 

1921-23 

rate 


15-24 years 


Average 
I annu^ 

Total \ death rate 
deaths in ' per milhon 
tnenmum ’ persons 
living 


%of 

1921-23 

rate 


Males 

1921-23 

1924-26 

1927-29 

1930-32 

1933-35 

1936-38 


Females 

1921-23 

1924-26 

1927-29 

1930-32 

1933-35 

1936-38 


t Total 
' deaths in 
I tnenmum 


I 3 445 
I 2,417 


25-34 years 


' Average 1 
annual | 
' death rate i 
1 per milhon 
' persons ' 
living , 


%of 

1921-23 

rate 


80 ; 2,440 
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{b)--Ages 15 to 24 At these ages the trend has 
^ clearly been less favourable than that found for 
schoolchildren' The death rates attributed directly 
to rheumatic fever have, it is true, declined more 
rapidly than at ages 5 to 14, but those due to heart 
disease — and these form the larger component — 
have shown practically no change m either sex 
- between 1924-26 and 1936-38 The sum of the two 
shows a shghtly fallmg rate for males from 1924^2fr 
onwards (ignoring the unduly high rate of 1921-23), 
^ whde for females there is virtually no change 
between 1921-23 and 1933-35 but some decline in 
the final three years, 1936-38 

(c) Ages 25 to 34 'These ages give very milch the 
same picture as the previous group, namely a steady 
and considerable decline in the deaths attributed 
directly to rheumatic fever from 1924-26 onwards 
but relatively httle change, particularly for women, 
m heart disease, which is numencally much the more 
important group In total, therefore (agam ignonng 
for reasons given the male figure for 1921-23) there 
has been only a shght dechne m the death rate of 
males and practically no improvement at all m the 
death rate of females 

T^s general mter-war picture is hardly a favour- 
able one It seems that the substantial fall smce 
1 924-26- m rheumatic fever mortahty m each age 
group and for each sex was largely offset except 
at the school ages by the lack of declme m the 
mortality from the -heart disease attributable to 
rheumatic fever At the school ages, -5 to 14, there 
was mdeed quite substantial improvement m total 
though some of this was concentrated m a rather 
sharp fall m the final 4 )eriod 1936-38 At ages 
15 to 24 and 25 to 34 there was likewise an improve- 
ment in 1936-38, but, apart from this, male 


mortahty was dechnmg only very slowly and female 
mortahty was not dechnmg at all 

Mortality in Administrative Areas 
It is possible to extend, at least m part, this study 
of the time^ changes m mortahty smce the Registrar- 
Generalpubhshes deaths m regions, county boroughs 
and rural and urban districts of counties accordmg 
to an abridged hst of causes which mcludes heart 
disease as one group This hst does not mclude 
rheumatic fever which must, therefore, be left out 
of account The average annual mortahty rates 
from heart disease have accordingly been calculated 
for London Administrative County, aU County 
Boroughs, all Urban Distncts, and all Rural 
Distncts for the three age groups under study and 
for the periods 1920-22, 1930-32, and 1936-38 
For the first two periods the average armual deaths 
m the three years were divided by the census popula- 
tions of 1921 and 1931 respectively In the last 
penod the populations had to be estimated on the 
assumption that the^age distnbution m all County 
Boroughs, Urban, and Rural Distncts was the sa'me 
as that m the County Boroughs, Urban, and Rural 
Distncts outside Greater London,- estimates of 
these latter populations bemg given by age and sex 
m the Registrar-General’s Text volume -These 
rates and correspondmg figures for all "England 
and Wales are set out m Tables rV,W, and VI and 
shown graphically m Fig. 3 
The level of mortahty m relation to urbanization 
may first be noted, and it will be seen that m each 
of the three age groups London Admimstrative 
County had the highest rate m 1920-22 (except ' 


TABLE rV 


Mortality from Heart Disease, 5 to 14 years, in Administrative Regions of England and Wales in the 

Triennia 1920-22, 1930-32, and 1936-38 



Males 

Females 



Average annual death rate per milhon persons livmg 

' 

England 

and 

Wales 

London 
Admims- ' 
trail ve 
County 

County 

Borou^is 

Urban 

Districts 

i 

j Rural 

1 Distncts 

i 

^ London | 
England j Admims- 
and 1 trative 
Wales County 

1 

County i Urban Rural 
Boroughs j Districts Distncts 

1920-22 

1930-32 

1936-38 

132 

96 

81 

182 1 
94 ' 

100 

148 

116 

103 

134 

97 

69 

76 

1 57 

1 

173 ' 236 

125 j 140 

99 99 

207 160 104 

148 120 88 

126 90 64 



Rate as percentage of 1920-22 rate 

Rate as percentage of 1920-22 rate 

1920-22 

1930-32 

1936-38 

100 

73 

62 

100 
! 51 

55 

100 * 100 I 

79 1 73 

70 51 

100 

83 

75 

100 1 100 100 100 100 

72 1 59 72 75 84 

57 42 61 56 61 














average annual death rate per million avera'ce annual death rate per million 
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females, 25 to 34) followed, m order, by the County 
Boroughs, the other Urban Districts and the Rural 
Distncts The death rate of the rural areas is 
particularly low at ages 5 to 14, when it is only 
about^ one-half the rate m the large towns, this 
advantage falls with increasing age, but it is still 
considerable at ages 15 to 24 and 25 to 34 With 
the passage of tune this order of mortahty has not 
remamed constant, but it appears that the changes 
lie almost entuely m the discrepant behaviour of the 
rates for London The' other types of areas show 
death rates for each sex, each age, and each period 
consistently in the order County Boroughs, Urban 
Districts, Rural Districts, and their rates of declme 
between 1920-22, 1930-32, and 1936-38 have, on 
the whole, been noticeable rather for their general 
consistency than for then divergencies (though an 
occasional divergence is apparent) Thus, taking 
the rates in 1936-38 as a percentage of the corre- 
spondmg rates m 1920-22 for County Boroughs, 
Urban Distncts, and Rural Districts gives (m that 
order) the followmg ratios 5 to 14 males, 70, 51, 
75, females, 61, 56, 61, 15 to 24 males, 75, 68, 71, 
females, 98, 83, 87, 25 to 34 males, 54, 53, 45, 
females, 89, 92, 85 As was noted previously for 
the country as a whole, there has been in each of 
these aggregate of areas (a) a suTistantial fall m the 
death rate at the school ages, (Jb) relatively httle 
improvement for females either at ages^ 15 to 24 or 
at ages 25 to 34, (c) for males of these ages a sharp 
fall in mortahty from the high, and possibly abnor- 
mal, rates of 1920-22 but only a very slight further 
decline between 1930-32 and 1936-38 
Tummg to the County of London it will be seen 


that at school ages its relatively high death rate fell 
at first for both sexes more rapidly than the rates 
for the other admmistrative divisions, mdeed 
between 1920-22 and 1930-32 its mortahty was 
nearly halved In the ensumg six years no-further 
improvement is found for boys, but there was a still 
finder considerable declme for guls Passmg to 
ages 15 to 24, males agam show a more rapidly 
fallmg death rate than is apparent for the country as 
a whole, but this improvement took place almost 
entuely up to 1 930-32 On the other hand the death 
rate of young women from heart disease showed, m 
common with the rest of the country, virtually no 
change betiveen 1920 and 1932 and then an abrupt 
fall between 1932 and 1938 not apparent m the other 
areas Fmally, at ages 25 to 34, there is no very 
matenal difference between the mortahty trends of 
London and elsewhere though the rate has fallen 
shghtly more m London than m the other large 
towns As one result of these somewhat curious 
changes the death rates m London, which were m 
1920-22 the highest, were m 1936-38 a httle below 
those of the aggregate of the large provincial cities 
There is no obvious reason why London should 
have been subject to such relatively high rates m 
1920-22 nor why its trend of mortahty should have 
departed so materially from the uniformity revealed , 
by the other groups of areas It might be thought 
that the answer to the second question might well 
he m the special scheme for the treatment and care 
of cases of rheumatic fever mtroduced m 1926 
by the London County Council It is possible, 
however, to examine the mortahty trends m the 
Greater London area withm and-without the scope 


TABLE V 


Mortalitv from Heart Disease, 15 to 24 years, in Administrative Regions of England and Wales in the 

Triennia 1920-22, 1930-32, and 1936-38 


' 

Males 

Females 


Average annual death rate per milhon perso 

ns hving 

Average annual dead 

1 rate per milhon persons hving 

London 
England Admmis- 
and trative 

Wales County 

County 1 
Boroughs 

I 

Urban | 
Distncts 

Rural 

Distncts 

1 

London 
England 1 Admirus- 
and ' trative 
Wales 1 County 

County 

Borou^s 

' Urban j 
Distncts! 

1 

Rural 
; Distncts 

1 

1920-22 

1930-32 

1936-38 

252 ) 342 ' 

188 211 

177 j 200 

i 285 

1 216 

213 

245 

185 

167 

1 167 

1 132 

1 118 

240 293 

234 ; 288 

207 1 194 

268 

270 

262 

227 

214 1 

188 j 

1 176 

166 

154 


Rate as percentage of 1920-22 rate 

Rate as percentage of 1920-22 rah 


1920-22 

1930-32 

1936-38 

100 , 100 

74 , 62 

70 j 58 

1 

100 

76 

75 

H 


100 

98 

86 

100 ,100 

98 ' 101 

66 98 1 

100 1 100 

94 i 94 

83 ! 87 

1 
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- TABLE VI 
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' 



Males 

- 


Females 

Average annual death rate per miUibn persons living 

Average annual death rate per million persons hving 

England 

and 

Wales 

London 

Adminis- 

trative 

County 

County 

Borou^s 

Urban 

Distncts 

Ru^al 

Districts 

England 

and 

Wales 

London 

Adminis- 

trative 

County 

County 

Borou^ 

Urban 

pDistncts 

Rural- 

Distncts. 

-1920-22 

-457 

537 

493 

435 1 

1 388 

339 

369 




1930-32 

243 

284 

275 1 

235 

181 

324 

360 




1936-38 

232 1 

240 

2^7 

230 . 176 

-L 

297 

318 





Rate as percentage of 1920-22 rate 

p- 

Rate as percentage of 1920-22 rate 

1920-22 

1 100 

100 

100 

100 


100 

100 

100 1 

mriam 

100 

1930-32 

53 

53 

56 

54 

mam 

96 

98 

92 1 

100 

95 

1936-38 

51 

45 

54 

53 

IB 

88 

86 

89 

92 

85 


of the Council’s scheme Table VII (for which 
I am mdebted to Professor Bradford HiU, unpub- 
lished data) shows that at ages 5 to 14 and 15 to 24 
the death rate has actually fallen rather more rapidly 
in areas outside the scheme than in the County 
areas withm it "The fall m London appears, 
therefore, to be a local phenomenon and not easily 
explamed 

Mortality from Heart Disease in Specific 
County Boroughs 

In view of the fact that mortality has been found 
to,be related to the degree of urbanization of the 
different areas, an 'attempt has been made to go a 
step further and to measure the importance of social 
and environmental factors m rheumatic heart 
disease This has been done by correlatmg the 
heart disease mortahty at ages 15 to 34 years in 
certain coimty boroughs with measurable conditions 
of their population The factors selected were 


(i) Social index, i e the proportion per 1,000 total 
_employed males aged 14 years and over belonging to 
the Registrar-General’s Social Classes IV and V^ 
{Registrar-General, 1934) 

(li) Persons per room, 1931 
(uO Number of persons per 1,000 living at a 
density of more than two persons per room, 1931 
(iv) Latitude 

The first three of these environmental measures 
are based on the 1931 census of population (the 
latest av'ailable data for the purpose), the mortality 
rates have therefore been calculated for about the 
same time It was found that there were so few 
deaths from heart disease in individual county 
boroughs at ages 5 to 14 years that reliable rates for 
this age group could not be calculated To obtain 
rates based on an adequate number of deaths (as far 
as possible not less than 20) the age groups 1 5 to 24 
years and 25 to 34 years were combined to give one 
group 15 to 34 years, and a-group of 30 county 
boroughs was selected by taking all those whose 


TABLE VII 

Death Rates from Heart Disease per Million uving in London A C and the rest of Greater London 



5-14 years ' 

j 15-24 years 

1 — 

London A.C 

[ Rest of Greater London j 

1 London A C 

Rest of Gr 

cater London 



Death rate 



% of 1921-22 1 

j Death rate 


1921-22 

1931-32 

1933-35 

1936-38 

' 205 1 

109 ' 

! 148 i 

99 

1 1 

100 

53 

72 

48 

! 160 
i 82 

1 93 

1 1 

100 1 
- 51 1 

58 j 

41 

308 

249 

1 227 

' 197 - 

1 

100 . 241 

; 81 184 

1 74 159 

1 64 »31 

1 

100 

76 

66 

54 
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Fio 3 — Mortality from heart disease m administrative divisions of England and Wales m the tnenma 1920-23, 
1930-32, and 1936-38 m age groups 5 to 14, 15 to 24, and 25 to 34 years _ 


populations m this, age group were not less than 
20,000 males and 20,000 females (the smallest town 
selected was Wolverhampton with a population at 
all ages of 133,190) A mean annual death rate, for 
niales and females separately, was calculated by 
taking these deaths from heart disease age 15 to 34 
m and 1933 and relating them to the 

1^1 census population in the same age group 
tnennium 1930-32 would have been preferable 
ut in 1930 the deaths in this age group were not 
available) The resulting rates for males vaned 


from 64 per million in Bnghton to 396 per million 
m Swansea, with an unweighted average for the 
30 toivns of 242 per milhon For females the rates 
vaned from 1 77 for Bnghton to 496 per milhon for 
Middlesbrough, with an unweighted average of 
320 (see Table VIII) 

The correlation coefficients between these rates 
and the four environmental vanables are shown m 
Table IX, together with the mtcr-correlations 
between the four social and environmental factors 
themselves The sigmficance of the coefficients is 
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showm both by their standard errors and by the 
“ f ” test The coefficients for males and females 
are, it will be seen, veiy similar, those between (a) 
mortahfy and the social mdex, and-(h) between 
mortahty and latitude, all bemg of the order +0 5, 
and significant, with the two housing mdices on the 
other hand, the coefficients were only about 0 2 
to 0 3, and not significant As would be expected, 
the mter-correlation coefficients between the four 
social and environmental mdices were positive and 
significant, the lowest bemg that between persons 
per room and latitude, +0 44, the highest +0 94 
between the two housmg mdices To allow for 
these relationships and to assess, so far as possible, 
the relative influence of the factors measured by the 
four mdices, partial correlations were calculated 
and are shown m Tables X and XI 
The coefficient between male mortahty and social 
mdex was +0 48 (Table IX) Keepmg constant 


TABLE vm 

Mortality from Heart Disease, at Ages 15 to 34 
-Yea^, in Thirty County Boroughs, 1931-33 


Pounty Borough 

Latitude 

Average annual death 
rate, 1931-33, per 
milhon persons hvmg 

- 


Males 

Females 

Plymouth 

50° 23'^ 

140 

204 

Portsmouth 

50° 48' 

149 

262 

Bnghton ' 

50° 49' 

64 

177 

Southampton ' 

50° 55' 

181 

203 

Croydon 

51° 22' 

138 

193 

Bnstol 

51° 27' 

183 

274 

Cardiff 

51° 28' 

227 

268 

East Ham 

5T 32' 

224 

342 

West Ham 

51° 32' 

251 

432 

Swansea i 

51° 37' 

396 

322 

Coventry 

52° 25' 

193 

246 

Birmingham 

52° 29' 


265 

Wolverhampton 

52° 35' 

1 274 

Z52 

Leicester 

52° 39' 

218 

289 

Derby 

52° 56' 

244 

281 

Nottingham 

52° 57' 

261 

342 

Stoke-on-Trent 

53° r ^ 

34b 

381 

Sheffield 

53° 23' 

309 

f 334 

Birkenhead 

53° 23' 

336 

339 

Liverpool 

53° 24' 

319 

447 

Manchester 

53° 29' 

310 

349 

Salford 

53° 30' 

219 

492 1 

Oldham 

53° 33' 

251 

479 

Bolton'' ' 

53° 35' 

304 

488 

Kmgston-upon-HuIl 

Bradford 

53° 45' 
53° 48' 

282 

204 

262 

287 

Leeds 

53° 48' 

290 

352 ^ 

Middlesbrough 

54° 35' 

259 

496 

Sunderland 

54° 55' 

272 


Newcastle-on-Tyne 

54° 59' 

212 

3Uo 


the overcrowding rates, as measured by persons per 
room, the coefficient is shghtly reduced, to +0 39, 
but IS still significant (Table X) The corife^ondmg 
, coefficients for females are 0 54 and 0 47, the latter 
bemg still significant Replacmg persons per room 
by the other housmg index, proportion at more than 
two persons per room, the partial coefficients 
between mortahty and social mdex' agam remain 
significant at +0 42 for males and +0 53 for 
females There was, therefore, m these years an 
association between the heart disease mortality, of 
each sex m these 30 county boroughs and- their 
social mdices, a relationship which appeared to be 
almost mdependent of the overcrowdmg mdex of 
the towns 

Similarly, for both sexes, the observed relation- 
ships between heart disease mortahty and latitude 
are not greatly affected by assummg constant 
housmg mdices m the 30 towns, the partial correla- 
tions are of the order of +0 45, and' significant, 
While without constant housmg indices “r” was of 
the order of +0 5 Although latitude and housmg 
mdices are significantly correlated (Table IX), there 
bemg in general a poor standard of housmg in the 
northerly towns, the association between heart 
disease mortahty and latitude cannot, it seems, be 
cxplamed merely by these differences m housing 
standards 

Keepmg constant the social mdex m these towns 
the partial coefficients between mortahty and 
latitude became +0 36 for males and +0 30 for 
females, neither of which are techmcally significant 
On the other hand, the partial coefficients between 
mortahty and social index, latitude being kept 
constant, were +0 30 for males and +0 40 for 
females, the latter bemg significant 

Lastly, the association'between mortahty and the 
housmg mdices was found to be weak, the coeffi- 
cients being only 0 2to0 3 The partial coefficients 
when social mdex or latitude m the 30 towns is kept 
constant are practically zero The relationship 
between heart disease mortahty and housing mdices 
''appears therefore to be fortuitous, being an expres- 
sion of the bad housmg conditions m the more 
northerly towns and their natural association wth 
lower social classes It seems that, the housmg 
conditions per se had little effect on the mortahty 
from rheumatic heart disease in these large towns 
In short, then, this'analysis reveals no association 
in these 30 large towns between their mortahty rates 
from heart disease m 1931-33 and their concurrent 
overcrowdmg indices, but a moderate and significant 
degree of association between their mortahty and 
both then- latitude and then- proportion of persons 
belonging to the two classes lowest in the social 
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scale Table XU broadly jllustrates these associa- 
tions by showing the unweighted average mortahty 
rates in these 30 towns grouped according to their 
social index and their latitude It will be seen that 
for females in all three latitude groups and for males 
m the most southerly and middle latitude groups 
the average mortality rate steadily mcreased as the 
proportion of employed males m the lowest social 
groups increased For females the average mortahty 
in the groups with social mdex under 350 and 350-399 
increased with northerhness but for males this 
association held for the social index under 350 group 
and only partly for the other tivo groups 
It is diflBcult'to teU exactly what is measured by 
the social index and therefore the meanmg of its 
association with the heart disuse mortality In toe 
depression years of the early 1930’s there was 
considerable unemployment, particularly among the 
lower social classes, and altoou^ unemployment is 
not taken mto account in the calculation of the social 
index it must have been considerable where there 
was a large proportion of the workmg population in 
classes IV and V The correlation with toe soaal 
index might mdicate, therefore, a high rate of 
mortahty where nutrition m a town was poor 
Alternatively, an unfavourable social mdex might 
indicate lower standards of nursmg and care of 
affected persons and therefore be correlated with 
increased mortahty There is nothmg here to 


-39 

mdicate whether a higher mcidence or a higher 
fatahty rate accounted for the higher mortahty 
rates m some towns, though the studies in Bristol 
suggest that, where social and environmental 
conditions are poor,'^mcidence is mcreased Whether - 
the fatahty rate is also high cannot be determined 

The relationship between heart disease mortality 
and latitude was mdependent of toe housmg mdices 
but was affected by variations m the social mdex 
It IS possible that if the social mdex were a better 
measure of toe factors responsible for mcreased 
heart disease mortality, ,toe correlation of mortahty 
with latitude would have disappeare'd when toe 
social mdex was kept constant The coefficients 
were, m fact, not significant techmcally, but their 
uniformity suggests that latitude exerted some 
influence mdependent of overcrowdmg or social 
class Behind it may, perhaps, he a chmatic factor 
and some aspect of poverty not composed in the 
social index 

Further enquiry is clearly necessary to explam 
the, relationships between heart disease mortahty 
at these young ages, mainly rheumatic m ongm, 
and social and environmental factors The 'con- 
flictmg evidence from many authonties suggests 
that toe answer is unlikely to he m a smgle factor, 
that none such m isolation could account for the 
great local differences m toe mcidence of mortahty 
One of the chief obstacles to solvmg this and other 


TABLE DC 


Correlation Coeiticients between Heart Disease Mortauty, 15 to 34 years, and Social and Environmental 

Factors in Thirty County Boroughs, 1931-33 


Males 

Heart disease mortality and social mdex 
Heart disease mortality and persons per room 
Heart disease mortality and proportion at more than 2 persons per 
room 

Heart disease mortality and latitude 
Females 

Heart disease mortality and social index , 

Heart disease mortality and persons per room 
Heart disease mortality and proportion at more than 2 persons per 
room 

Heart disease mortahty and latitude 

So^al and Enwronmental Factors 
Social mdex and latitude 
Social index and persons per room 

index and proporUon at more than 2 persons per room 
tnutude and persons per room 

^titudc and proportion at more than 2 persons per room 
Persons per room and proportion at more than 2 persons per room 


r 

Standard 

error 

; 

! 

t 

1 

1 

1 

- 


■fO 

1 

48 j 

±0 

14 

u 

1 

88 1 


p< 

01 

+0 

30 ’ 

±0 

17 

1 1 

66 

0 

i<p< 

2 

-fO 

24 I 

±0 

17 

1 1 

33 

\ 

0 

i<p$ 

2 

+0 

51 

±0 

14 

1 3 

1 

] 

16, 


p< 

01 

-FO 

54 1 

i iO 

13 

1 

’ 3 

43 

1 

1 

p< 

01 

+0 

32 

±0 

16 

1 

1 

77 

p 05<P< 

1 

+0 

19 

rnO 

18 

'i 

00 

i 0 

3<P< 

4 

+0 

49 

1 ±0 

14 


99 

I 

P< 

01 

-FO 

1 

50 

j ±0 

14 

i 

' 3 

i 

06 1 


P< 

01 

tO 

61 

1 ±0 

12 

4 

07 1 


P< 

01 

-FO 

54 

1 -LO 

13 

3 

35 


P< 

01 

-FO 

44 1 

1 -LQ 

IS 

, 2 

59 

O 

o 

A 

A 

02 

-rO 

52 

iO 

13 

3 

23 , 


P< 

01 

-FO 

94 

irO 

02 

14 

94 


P< 

01 
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TABLE X 

PaRHAL CORRELATTON^^CIEms BERVEEN HeART DbEASE MoRTALTTY IN MaEES, 15 TO 34 YEARS AND SOCIAL 
AND Environmental Factors in Thirty County Boroughs, 1931-33 ^ 


Heart disease mortality and social 
index 


index - ' ' 

Heart disease mortahty~and soaal, 
mdex ! 


Heart disease mortality and persons 
per room 

Heart disease mortality and persons 
per room 

Heart disease mortality and proportion 
at more than 2 persons per room 

Heart disease mortalitv and proportion 


Vanable held constant 

r 

Standard 
error . 

t 

/ 

Persons per room 

+0 39 

±0 16 

2 21 

0 02<P< 05 

Proportion at more than 

2 persons per room 

+Q 42 

, ±0 15 

~2 44 

0 OJ <P< 02 

Latitude 

+0 30 

±0 17 

1 62 

0 1<P< 2 

Soaal mdex 

+0 36 

±0 16 

2 01 

0 05<P< 1 

Persons per room 

+ 0 45 

±0 15 

2 59 

0 01<P< 02 

Proportion at more than 

2 <ersons per room 

+0 47 

±0 14 

J 74 

0 01<P< 02 

Social mdex 

+0 01 

±0 18 

0 06 

'O 3<P 

Latitude 

+0 10 

±0 18 

0 50 

0 3<P 

Soaal mdex ^ 

-0 02 

±0 18 

-0 09 

0 3<P 

Latitude 

-0 03 

±0 18 

-0 18 

0 3<P 


TABLE XI 

Partial Correlation Co ee tici en ts between Heart Disease Mortality in Females, 15 to 34 years, and Social 
AND Environmental Factors in Thirty County Boroughs, 1931-33 


Heart disease mortality and social 
- index 


I Variable held constant 

I 


‘'I 

Persons per room 
11 Proportion at more than 
) 2 persons per room 


index I 2 persons per room 

Heart Asease mortality and social 

index j Latitude 

Heart disease mortahty and latitude I Social mdex 

Heart disease mortality and latitude i Persons per room 

Heart disease moitahty and latitude i Proportion at more than 

2 persons per room 


Heart disease mortahty and persons 
per room < 

' Heart disease mortahty and per»ons 
per room . 


Soaal index 
Latitude 


Heart disease mortahty and proportion 

at more than 2 persons per room Soaal mdex 
Heart disease mortahty and proportionj 

at more than 2 persons per room Latitude 


!. 

Standard 

error 

1 

t 

( 

1 

J 


! +0 47 

, ±0 14 

2 73 

o 

o 

A 1 
A 1 

02 

1 +0 53 

' 1 

±0 13 

3 29 

p< 

01 

1 +0 39 j 

' ±0 15 

2 23 

o 

o 

s» 

A 

A 

05 

+ 0 30 

±0 17 

1 64 

I 0 I<P< 

2 

1 +0 41 ' 

‘ ] 

±0 15 

2 36 1 

1 

! 0 02<P< 

05 

-t-0 47 

±0 14 

2 77 ' 

O 

o 

A 

A 

02 

1 

r -0 02 

lO 18 

-0 11 

0 3<p 


+0 13 

iO 18 

0 68 

1 

0 3<P 


. -0 15 j 

±0 18 

-0 78 

0 3<P 


-0 09 j 

±0 18 

-0 49 

0 3<:P 
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TABLE Xn 

Unweghted Average Mortality Rate per Mhxion PROk Heart Disease, Ages 15 to 34 years, 1931-33, in 
Thirty County Boroughs grouped according to their Social Indices and Latitude 


K 

Males 


Females - 



Social index 

- 

- 

Social index 


Under 350 

350-399 

Over 400 

Under 350 ' 

1 

350-399 1 

Over 400 

Latitude S of 52° N 

166 

1 218 

251 

241 ; 

261 1 

432 

Lauiude 52° N -53° 20' N 

212 

1 267 

' 346 

270 

297 1 

381 

LaUtudeN of 53° 20' N 

290 j 

1 265 

i 

281 

352 

1 

374 ' 

1 

379 


similar problems is the absence of a reliable method 
of accurately measuring such fundamental features 
as poverty and housmg conditions, though there is 
good reason to suspect their influence Until the 
indices of social and environmental conditions are 
improved the true measures of associations must 
remain undetermined 

Summary - 

An analysis has been made for England and Wales, 
nnd its administrative areas, of the mortahty at ages 
5 to 14, 15 to 24, and 25 to 34 years due to rheumatic 
fever and heart disease, the preponderance of the 
latter at these ages bemg directly attnbutable to 
-rheumatic fever Between 1921-23 and 1936-38, 
the penod of years covered by this study, the total 
mortality from rheumatic fever and heart disease 
shows a substantial decline for both sexes at the 
school ages 5 to 14 On the other hand, at the ages 
of adolescence and young adult life, 15 to 34, the 
fall in mortahty has been very slight and disappomt- 
ing since 1924-26 This trend (measured on heart 
disease only) is umformly apparent m the aggregates 
of each of the broad administrative areas of the 
country — county boroughs, urban distncts, rural 
distncls The County of London reveals a rather 
divergent expenence From a relatively high level 
in 1920-22 its death rates, particularly at ages 
5 to 14 and 15 to 24, have shown a greater degree of 
improvement than the rest of the country It is 
not possible to attnbute this to the operation of the 
Special Scheme introduced by the London County 
Council, since the fall in mortality has been equally 
great m areas of Greater London outside this Scheme 


It appears, therefore, to be a local change, not easily 
explained 

In general, mortahty mcreases with the degree of 
urbamzation> the rates for rural areas being appreci- 
ably below those of the large towns, and it falls 
more heavily on girls and young women than on 
boys and young men The mortality from heart 
disease at ages 1 5 to 34 m thirty large towns has been 
correlated with mdices of their social and environ- 
mental features No relationship is apparent 
between mortality and overcrowdmg, but a moderate 
degree of association is found bertveen the death 
rate and the proportion of employed males belongmg 
to the lowest social cTasses and' with the latitude 
oi the city 

I wish to thank Prof A Bradford Hill for much helpful 
advice, and Mrs Young who kindly drew the diagrams 
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REVIEW 


Population Policy in Great Bntain A Report by P E P 
1948 Published by P E P (Political apd Economic 
, Planning), 16 Queen Anne s Gate, London, S W 1 
1948 _Pp 228, 24 tables, and 9 chiirts (Pnce 
16s) 

■- The organization known as P E P has earned for 
Itself a sound reputation as a fact-finding body and has 
produced a considerable number and vanety of pamphlets 
and books which have commanded the respect and 
gratitude of the social scientists and of all who are 
interested in thd afiairs of our society No pubhcation 
of P E P can claim greater interest or importance than 
the one now being considered 
The public health, the health of the population, the 
wellbemg of ar^organized soaety, can be measured by 
the use of certaih demographic yardsticks Movements 
- of the birthrate, deathrate, natural mcrease, and fertility 
rate, are reflections of the reactions of human bemgs to 
cucumstances and conditions withm theu ertemal world 
This book IS a comprehensive,'fully documented, and 
simply presented aaxiunt of population trends in this 
country associated with a fair, frank, and objective 
consideration of what these trends mean to us as a 
people and to our government The book ends with p 
series of suggestions concerning the pohcy to be adopted 
and the actions to be taken if it be decided that it is 
desirable that the quantity and quahty of the Bntish 
people shall be at least mamtained 
There is httle that-is peculiarly new in this book either 
in respect of factual informatiofi or of interpretation, 
but there is no other book of recent appearance which 
presents so complete an account of this particular subject, 
for in it are integrated and synthesized the results of the 
labours and ponderings of the many who m recent years 
have wntten upon it 

Emergmg from the argument concerning population - 
trends and the retreat from parenthood is the decision 
that the objective of a population policy m so far as this 
country is concerned must to achieve a stable fertility 


at a level involving an average number of about 2 5 
children in each family, which means of course that a 
considerable number of families must include 4 or 5 
children The methods to be adopted for the achieve- 
ment of this objective are then set out in detail ^maternity 
grants, family allowances (which it is suggested should 
be doubled), social insurance, tax rebates, thdprovision 
of suitable houses, and other environmental health 
services It is clearly recognized that the removal of the 
economic burdens of parentage are not in themselves 
sufficient to persuade people to increase the size of their 
families The mam proposal in this Report relates to 
the new Health Service, from which much is expected 
It IS suggested that to the Mmister of Health should be 
given an additional portfoho of Minister of Population, 
and that within the National Health Service there should 
be an organized Family Welfare Service in which the 
general practitioner of medicine would be the adviser 
of those about to marry and the guardian of the child 
yet to be concefved 

There is no doubt that /or the present the recom- 
mendations made in this Report arc far in advance of 
pubhc opinion and of the ability on the part of the 
profession of medicme to give effect to them The 
Report IS strongly to be recommended,"' however, to all 
who are directly or mdirectly concerned with the main 
tenance and augmentation of the health of the people, 
espedally to such as arc concerned with programmes of 
planned migration and of the relief of manpower shortage 
m this country by the importation of displaced persons 
It should be regarded as an argument m favour of the 
institution of a positive population pohcy and the reader 
should continuously attempt to refute its arguments 
although not of course by the reiteration of some 
peculiar and precious prejudice The open minded, if 
there be such, will find it difficult to reach conclusions 
markedly different from those which this book 
presents 

F A E Crew 
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ABSTRACTS 

(This section of the Journal is devoted to selected -abstracts of articles on social medtcme a^eari^ 

literature The section will be edited m collaboration with the two abstracting Journals, Ahstrzcts of World Mediane, 

and Abstracts of Surgery, Obstetncs and Gynaecology ) 


Statistics of Stillbuth and Early Neonatal Death (Statis- 
tiques de mortinatality et de mortalite precoce 
(Annte 1947) ) L6vy-Solal, M , and Lautmann, — 
(1948) Gynec et Obstet , 47, 302 
The authors present the 1947 statistics of neonatal death 
and death in early infancy for the Baudelocque Maternity 
Hospital, Paris They refer to 3,687 births, 83 (2 27 
per cent ) babieswere macerated or stillborn, and 35 (0 97 
per cent ) died in the first 12 days It is specified that no 
child weighmg under 2,500 g is discharged from the 
hospital,' 255 of those bom ahve were -under this 
iveight 

There still is no general agreement in France as 
regards the definition of stillbirth qnd early neonatal 
mortality, that is, death m the first 72 hours of infancy 
An international ruling would be welcome Neither is 
there a'specific definition of the term “ debihty ” (im- 
matunty), weight stiU bemg the main cntenon for this 
condition, although certain infants of under 2,500 g 
weight appear healthy and vigorous, while others seem 
hypotonic and are difficult to rear Mortahty in the first 
12 days (35 cases) was due to obstetnc trauma (6), 
malformations (7), immatunty (14), toxicosis or diarrhoea 
(3), Rh-incompatifadity (2), and vanous other causes (3) 
Of these children, 26 weighed less than 2,500 g The 
importance of otitis media is stressed The rare cases of 
pulmonary oederaa qmckly responded to oxygen and 
penicillin therapy 

Comparing their 2 27 percent stillbirthratewithfigutes 
for previous years, the authors believe that improvement 
hak been considerable, because of progress in prophylaxis 
and treatment of sypfuhs, pn^ancy toxaemias, dispro- 
portion, heart affections, and tuberculosis, and also' 
because of better obstetnc technique (caesarean section, 
resuscitation) Immature infants are isolated m special 
wards iVhere they receive the classical treatment under 
special supervision It is especially in improvement of 
care of these infants that, m the authors’ opmion, better 
results can be obtained H Godar 

Children’s Hostels In War and Peace. Winnicott, D W 
(1948) Bnt J med Pstchol ,21, 175 
A plea IS made for the retention of hostels for difficult 
children in peace time, especially if the children can be 
under the direction of the psychiatrist who sees them in 
the clinics Little new in psychological theory came out 
) of cs acuation expcncncc, but a large number of people 
j became aware both of the existence of, and reasons for, 
I antisocial behaviour of children Two broad categories 
of children require m peace time to be sent to hostels with 
spcciall> trained stall (1) those whose homes do not 
exist, (2) those whose parents cannot form a stable back- 
ground in which the child can develop, and those with an 
existing home which contains a mentally ill parent It is 
essential that the staff of hostels should be supported and 
I advised by the psychiatnst and psychiatnc social worker 
In fact the staff may need more attention than the chil- 
dren for if the latter arc properly placed and cared for in 
the nglit psy chological environment littlcother treatment 
nnybeneeded Individual psychotherapy mavbcneeded, 
f but II IS noticeable that the better the warden or the 


parent the more the intrusion of the psychotherapist will 
be resisted or even resented Such work is definitely 
prophylactic in the mterests of the Home Ofiice, whose 
function it IS to prevent crime 
Sixteen case notes are appended as illustration, the 
wholesale closmg down of war time hostels is deplored 
Attention is drawn to the fact that practically no accom- 
modation IS available for psychoturcluldren “ Officially 
they do not exist ” R G Gordon 

The First Ten^ears of Rheumatic Infection m Childhood. 
Ash, R* (1948) Amer Heart / , 36, 89 
The author analyses a follow-up study of 547 children 
observed for 10 years after the onset of rheumatic fever 
At the end of the 10-year penod over 90 per cent of the 
group had been located At the end of the imtial 
attack 41 per cent gave no evidence of heart disease, of 
these over 76 stiU showed no evidence of heart disease 
at the end of 10 years, while only 5 per cent had died 
of rheumatic mfection or bactenal endocarditis Of 
those children with rheumatic heart disease m the mitial 
attack, over 40 per cent had died by the end of 10 years 
of rheumatic infection or bactenal endocarditis, while 
m just under 10 per cent the signs of cardiac mvolvement 
had disappeared 

The results agree closely with the larger group reported 
earlier by Jones and Bland (3>o/ir Ass Amer PJiys ,1942, 
57, 265) R J Grant ' 

Social Conflict and the Challenge to Psy diology Money- 

Kyrle, R E (1948) Bnt J med Psychol ,21,215 
Psychologists have recently claimed that world 
problems are psychological as well as economic Now 
that economic theones have not proved very successful, 
psychologists are being challenge to makegood their 
datms The difficulty of this lies in the difference of 
attitude between science and ethics Science Is neutral 
in Its attitude and may therefore be evasive ethics are 
partisan While m mdividual mental health the environ- 
ment IS important, the underlying motives are really more 
important So in social health a study of motives may 
also be significant and the promotion of this study may be 
the contnbuUon of psychology to social sciences A 
non-partisan approach to the study of motives will show 
how society tends to divide eveiythmg into white and 
black, into good and bad, and how the guilt of one side 
IS projected into the bad (opposing) party or nation 
Even people who are nomially both modest and 
chantabic m private life and easily forgive their enemies 
find It much harder to cnticize the party or nation with 
which they identify themselves and may be implacable 
m their moral condemnation of its opponents Those 
who are unable to admit any share of blame arc never 
able to forgive their enemies and those who arc never 
forgiven find it still more difficult to become consaous 
of their guilt Thus the denial and projection of guilt 
IS one of the main factors in national and political 
vindictiveness and so tends to the ricrpctuation of all 
feuds and to political callousness and tyranny Rapid 
progress cannot be expected in changing the vie-Apomi 
of individuals, but gradually more and more people mav 
be got to think in this way R G Gordon 

43 



GENERAL ADVISORY BOARD 


The^ditors of the British Journal of Social Medicine are anxious to keep in 
close touch With centres of social medicine in other parts of the world To this 
end they ^are forming a General Advisory Board The Editors note with 
pleasure that the followmg have already expressed their wilhngness to serve 

/ 

Dr C J Brenkman (Joint Editor of the Tijdschrift voor Sociale 
Geneeskimde) 

Dr L Derobert {Archives de Midecine Sociale, Pans) 

Prof Gurihar Dahlberg (Swedish State Institute for Human Genetics and 

Race Biology) 

> 

Sir Raphael Cilento (Director of Health and Medical Services for 
Queensland, and Professor of Social Medicine, Bnsbane) 

Dr Karl Evang (Director General of Pubhc Health, Norway) 

Prof Elena Fambn (Institute of Social Medicine, Rome) 

Prof M Kacprzak (Government School of Hygiene, Warsaw) 

Prof J Leclercq (Institute* of Forensic and Social Medicme, Umversity 
of Lille) 

Dr M G Neurdenburg (Joint Editor of the Tijdschrift voor Sociale 
Geneeskimde) 

' Dr V J Pfosek (Institute of Social Medicine, Charles Umversity, Prague) 

Prof J G Renujnse (Institute of Social Medicine, University of Utrecht) 

Prof Kmud Sand (President of the International Academy of Forensic 
and Social Medicine , Institute of Social Medicine, Copenhagen) 

Prof Rend Sand (Institute of Social Medicine, University of Brussels) 

Dr Henry E' Sigenst (Retired) 

Dr A Stampar (Department of Public Health and Social Medicine, 
Zagreb Umversity, Yugoslavia) 

Prof Wilson M Wing (School of Hygiene and Public Health, the Johns 
Hopkins Umversity, Baltimore) 



Vol 3 No 2 ' 


APRIL, 1949 


BRITISH JOURNAL OF 
SOCIAL MEDICINE 


EDITORS 

F A E CREW and LANCELOT HOGBE^ 


ENID C3IARLES 
G P CROWDEN 
T FERGUSON RODGER 
J A FRASER ROBERTS 


WITH THE ASSISTANCE OF 
LESLIE J HARRIS J 


DONALD HUNTER 
J G KYD 
I R MARRACK 
T MCKEOWN 


w G CLARK ) Representing the Soaety oT*"* 

c FRASER BROCKINOTON j M^cal Officers of H^th 

and the EDITOR of the British Medical Journal 


CONTENTS 

Page 

Mllk-Bome Infections in Great Britain Sir William Savage . 45 

A Study on Birthweight and Intelligence 0§cile Asher and J A Fraser Roberts 56 

Control Charts for the Standard Mortality Ratio G Herdan 69 

Social Medicine R C Browne, L F Beck and R I McCallum 77 

\ 

Mortahty amongst Babies from Injury at Birth H T Russell and Ian Sutherland 85 

Abstracts . ^ 95 


LONDON 

BRITISH MEDICAL ASSOCIATION 

TAVISTOCK SQUARE, W C 1 


"V early Subscription (4 Numbers) 25s 


USA. $6 00 


Single Nuaiber 7s 6d 



BKmSH JOURNAL OF SOCIAL MEDICINE 

— — — ^ APRIL, 1949 


NOTICE TO CONTRIBUTORS 


tatenirefed in the h^t of estab^hed findu.^ of the labomioty and of L cli^ 

°A environmental agencies, living and non-living, relevant to health and 
population genetics, norms and ranges of vanation with respect to individual 
“''“‘^8?^'°“ Jmcctcd to tbc assessment of a regimen of positive health Such being 
S nrS « nZl- ^ of social mediae as understood by the editors, it follows that this Joamal is notmeant 
f f to present their views conccrmng the place of social medicine m the 

orgamzatioQm set-up of medicine as a whole 


The sco^ of the Journal and, therefore, the content of social medicine wfl] be lUustrated by the nature and 
d^rsify of the papers that go to the make-up of the first few numbers These will also show that the 
territory ci&iaicd by socisi medicine is not ndcQuatciy covered by journals that serve the interests of 
the specialists in such allied subjects as pubUc health and preventive medicine, biometrics, eugenics, and the 
soefai sciences 


So far as IS possible in these diflHcuit days, this Journal will be published quarterly 

All papers submitted for pubbcation and ail other editorial matters should be addressed to one of the 
editors 

FAB. Crew, F R.S., Usher Institute, Warrender Park Road, Edinburgh 

Lancelot Hogben, F R.S, Queen Elizabeth Hospital, Birmingham 15 

Alternatively papers may be sent in the first instance to any of those whose names appear in the group on the 
front cover or to any members of the General Advisory Board. 

Papers are accepted on the understandmg that thoi are subject to editorial revision, and that they are 
contributed to this Journal only 

Adequate reference should be made to previous work on the subject of the paper A summary of observa- 
tions and conclusions must be given. 

Papers sent for publication must be typewritten on one side of the paper only, with double spacing and with 
a margin of at least li inches. Illustrations should be used sparingly Photographs should be pnnted ou 
glossy paper and should be larger than the size desired for reproduction Drawings and diagrams should be done 
in black ink on tracing Imen, Bristol board, or stout, white paper Any lettering on these drawings should 
be lightly inserted in pencil The Editors express the hope that contnbutors vrill study the conventions of 
shading and design of charts employed in this and subsequent issues of the Journal with a view to standardizing 
visual symbols for ready recogmtion 

References should be arranged according to the Harvard system If the reference is to a book, the place of 
publication, the number of the edition and the page number should be given In the text the year of pubbcation 
must follow the author’s name, more than one paper in any one year being indicated by a small letter (a, b, c) 
after the date No numbering of references is necessary At the end of the paper references should be arranged 
m the alphabetical order of the authors’ names The reference details should be given as follows author 5 
name, initials, year of puhlication (m parentheses), title of penodical (in italics, abbreviated according to the 
fPbrW List of Scientific Periodicals), volume number (bold type Arabic numerals), and first page number 
(ordmary type Arabic numerals), thus 

Buzzard, Farqubar (1943) Practitioner, 151, 129 

Grotjahn, A (1923) Soziale Fathologie, 3rd edit. Springer, Berhu. 

Contributors will receive one proof, but it is assumed that all but verbal corrections will have bra 
made in the onginal manuscript, an allowance at the rate of ten shiUmgs per sheet of sixteen pages is made for 
alterations in the proof (printer s errors excepted), and contnbutors will be responsible for any excess. 

Fifty repnnts of papers will, if desired, be provided free A limited number of additional i^rats at cost 
pnee can be suppbed if appbeation is made when returning proofs An estimate of the cost will be given on 
appbcation to the Publishing Manager, Bntisb Medical Association. 

Papers which have appeared m The British Journal of Social Medicine remam the property of the Journal, 
and permission to repubhsh them must be obtamed from the editors. 

ApplicaUons for advertisement space should be addressed to the Advertisement Manager, Bntisb Medical 
AssociaUon, Tavistock Square, London, WCl 


NOTICE TO SUBSCRIBERS 


Subsenpaons are payable to the Bntish Medical Associauon. Address 

Tav!s“Square, London, W C.1 The subsenpuon ,s 25s a year to non members of the B MA. an 
a year to members of the B MA 



Brit J sac Med (1949), 3, 45-55 


MILK-BORNE INFECTIONS IN GREAT BRITAIN 

/ 

bv 

Sir william SAVAGE 


As long ago as 1 857 Dr Taylor of Pennth showed 
that an outbreak of typhoid fever was spread by 
milk Smce that date the literature has been strewn 
with reports on milk-spread outbreaks of infectious 
disease, but even so numerous outbreaks remain 
unrecorded 

The importance of milk as a vehicle for the -trans- 
mission of disease is due to three factors The cow 
may suffer from mfections which are common also 
to man , rmlk is a suitable medium for the multiphca- 
tion of most pathogemc orgamsms and ingestion is 
an important factor in infection, milk is much 
handled between cow and consumer, so faahtatmg 
its infection 

There are three sources of human milk-spread 
mfections (1) Bovme infection of the cow may 
cause tuberculosis,-- brucellosis, some salmonella 
mfections, and, very rarely, foot and mouth disease 
and anthrax (2) Throu^ the cow, but m the 
animal due to human bactenal strams implanted 
from human sources, some scarlet fever and other 
streptococcal mfections and xertam staphylococcal 
infections are so disseminated (3) Specific contam- 
ination of the milk after it leaves the cow may be 
the cause of the entenc mfections, i e typhoid fever, 
paratyphoid fever and' dysentery, diphthena, some 
scarlet fever and other streptococcal infections, 
most staphylococcal infections, and some salmonella 
outbreaks 

Although it IS possible to estimate with consider- 
able accuracy the extent to which tuberculosis m 
man is of bovine ongin and to make an estimate 
>f human brucellosis, A\e are wthout rehable 
tatistics of the extent of other infections 
The Ministry of Health list of imlk-bome out- 
ireaks of infection reported m Great Bntain between 
1900 and 1933 and tabulated by the Committee 
In Cattle Diseases includes 97 outbreaks, analysed as 
ntenc fever 30, parat>'phoid fever 7, typhoid and 
Wsentery 4, diphthena 14, scarlet fever 28, sore 
roat 5, gastro-ententis 3, salmoneUa 3, sickness 
id diarrhoea 3 G S 'Wilson m The Pasteiinzaiton 
Milk mentions 69 outbreaks in the years 1912-37 
mpnsing scarlet fever and septic sore throat 40, 
ihthcna 20 the three entenc diseases 39, gastro- 
tentis 14, total 113 Both authontics stress the 


marked mcompleteness of the records The com- 
parative prevalence today of these mfections can be 
judged from the following list of 25 outbreaks over 
the last seven years collected by the author without 
any detailed study of the literature They are 
(excluding tuberculosis) undulant fever 2, scarlet 
lever 2, diphthena 1, typhoid fever 2, paratyphoid 
fever 4, dysentery 1 1 (Sonne type 9, other types 2), 
salmonefia Dublm 2, staphylococcus food poisoning 
1 Many ouforea’ks are never recorded m fne 
literature or only obtain bnef mention m not readily 
accessible annual reports of medical officers of health 
It IS probably a deaded understatement to wnte 
that well over 50 per cent of defimte outbreaks are 
never recorded m available hterature 

Tuberculosis 

This m man is the most important disease denved 
from the cow Its inadence m Jiuman beings 
depends upon its prevalence in bovines, and the 
problem of its control is assoaated with the distnbu- 
tion of tuberculosis in bovines and particularly in 
cows 

No complete figures are available of the extent of 
bovine tuberculosis m Great Bntam, but three 
sources of mformation have been utihzed One, 
that of animals killed under the Tuberculosis Order, 
1913, IS very unreliable and much affected by the 
extent to which the Order is enforced It merely 
supplies corroborative evidence The results of 
abattoir findings as to the number of animals 
found tuberculous on slaughter are a valuable guide, 
but are somewhat selective, as those slaughtered 
include an undue percentage of older ammals and 
also many of poor quality 

The onI> reliable index of the extent of bovine 
tuberculosis is from the results of sjstcmatic testing 
of cows and cattle with tuberculin This does 
supply accurate figures as to the number of infected 
animals but this method neither measures the extent 
of the infection nor the degree of infecfivitj to man 
Unfortunately such findings are onl> available for 
selected herds, mainly in connexion with the 
attested herds scheme or for the formauon of 
tubercuhn tested herds This involves a considtr- 
able selection of herds, since those anticipated to 
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have a low incidence 6f tuberculosis are more bable 
to be selected ^ Again, the figures are usually given 
for cattle and not Tor daily cows, the essential item 
from the human standpomt These lirmfations 
must be borne m mind m assessing the results, but 
the findings are of great value Ritchie and Stamp 
(1948) report that up to the end of -October. 1947, 
29,552 herds compnsing 1,171,822 cattle have 
qualified for - the attested herds register 'This 
represents 13 4 per cent of the cattle in Great 
Bntam, le m Scotland 30 1 per cent, Wales 
24 5 per cent , England 7 9 per cent When' the 
results are distributed mto counties they show very 
wide vanations m mcidence Francis (1 947) m his 
valuable book. Bovine Tuberculosis, gives the figures 
for each county for cattle (not cows) usmg the 
survey figures for 1938 For Enghsh counties those 
with percentages under 10 include Cumberland 
(7 0), Devon (5 6), Durham (4 5), Yorkshire 

0 2-9 3), Hereford (5 1), over 30' per cent 
positive were found m Cheshire (41 6), Derbyshire 
(32 2), Kent (37 0), and Nottinghamshire (31 2) 
Welsh counties ranged from 1 8 to 49 6 per cent 
and Scottish counties from 2 6 to 66 3 These 
figures give the percentages for England as 14 1 for 
Wales 4 1, and for Scotland 13 0 

Abattoir figures are, m general, in accord with 
these findmgs The Veterinary Record (1948) in an 
unsigned article gives an interesting senes of maps 
showing the relative mcidence m each county based 
upon this survey and other data 

Ritchie (1948) has made a more recent (1945) 
estimate and considers the mcidence of “ reactors,” 

1 e those positive to tuberculin tests, in cattle in 
England to be about 20 per cent , with 17-18 per 
cent for Great Bntam He considers that this 
represents 30 to 35 per cent of infection among 


cows 

These figures show that the mcidence of tubercu- 
losis m cows m Great Bntam is very high and vanes 
markedly from county to county Also it may vary 
widely wthin the one countj For example Wilson 
(1937) m Herefordshire found percentages of 5 to 60 
in different distncts The considerable number of 
herds freed from tuberculosis naturally reduces the 
percentage of “reactors” but as yet the proportion 
to the total cow population is too small to affect 
matenally the overall figure AUowng for the 
selecuve nature of these testmgs, it can be stated 
reliably that today about 35 per cent of dairy cots 
are affected with tuberculosis m Great Bntam ms 
is a reduction on the figure of 40 per cent widely 
accepted for conditions existmg a decade or so ago 
and is caused by the matenal progress being made 
m eradication 


All reactor cows are potential spreaders of 
tuberculosis to other ammals, but them liabiUty4o 
be excretors of tubercle bacilli into the milk essen- 
tiaUy depends upon the organs affected with 
tuberculosis- Tuberculosis of the udder is undoub- 
tedly responsible for th'e heaviest infection of milk 
with tubercle bacilb Savage in 1929 discussed the 
incidence and concluded that most of the figures 
advanced were too high, and estimated clinically 
detectable udder tuberculosis as 0 2 to 0 3 per cent 
in unselected herds with a figure probably twice as 
high if all lesions demonstrable by pathological 
examination were included The figures of Torrance 
(1936-37) support this estimate, as out of a cow 
population of 24,500 the use of biological tests, 
clinical examination, and pathological post-mortem 
exammations yielded 0 59 per cent of udder 
tuberculosis With 35 per cent of reactors this 
figure suggests that 1 7 per cent of all reactors 
suffer from tuberculosis of the udder and are 
especially hable to spread infection to man Tubercle 
baciUi may get mto the milk from tuberculous cows 
without udder lesions, as Griffith and Griffith (191 1) 
demonstrated to the Royal Commission on Tutercu- 
losis, but this' IS rare, also tubercle bacilli are 
excreted m dung, particularly from cows with 
mtestmal tuberculosis, and so may get into the milk 
supply Stamp (1943) gives a good account of the 
pathological lesions in udder tuberculosis and 
evidence of tubercular foci not visible to the naked 
eye 

The vaned incidence of tuberculosis m daiiy cattle 
m different parts of the country is reflected in a wide 
range of findmgs of tubercle bacilli in milk Per- 
centages rangmg from 3 to ,15 or even higher are 
recorded When bulked milk is examined the 
percentage is very high, usually 80 to 100 For 
example, in Somerset milk samples collected from 
undesignated individual herds show over a pcnod 
of 15 years ending m 1948 a percentage positne 
always bettveen 2 0 and 3 0 except for 1940 and 
1941 when they were 4 4 and 4 3 
One of the most comprehenswe investigations 
was undertaken m Scotland (1933) The positne 
incidence in raw milk in chums for the four mam 
cities was roughly 10 per cent , wth Glasgow 
highest (13 4 per cent ) and Dundee lowest (6 6 per 
cent) The mcidence of infection increased with 
the volume of milk from which the sample was 
collected Untreated retailed milk in the same 
four towns was 1 1 76 per cent positive Raw milk 
transported in tanks was 37 5 per cent positive 
The proportion of human tuberculosis of bovine 
ongin was largely guess work until bactcnolopsts 
were able to differentiate the tj pe of tubercle baallus 
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Analysis of Deaths hue to Bovine Tuberculosis in the year 1931 
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Type of 
Tuberculosis 


Respiratory 
Nervous 
Abdominal 
Generalized 
Other vancties 


All kinds 


Deaths 

under 

5 years 

Percentage 

Bovine 

Calculated 
Deaths 
: of Bovine 
Ongin 

I Deaths 
over 

5 years 

Percentage 

Bovine 

1 

Calculated 
Deaths 
of Bovine 
Ongm 

All Ages 
Calculated 
Bovine 
Deaths 

303 

i 0 ; 

0 ; 

1 27,355 

r 

294 

294 

1,286 

34 

437 

1,312 

1 20 

262 ' 

699 

291 

80 * 

235 

235 

33 

267 1 

502 

327 

25 

82 

971 

9 

87 

169 

55 

20 

11 

1 

1,115 

5 

56 

67 

2,262 

1 33 

1 

765 

33,553 

2 9 

966 

1,731 


present m individual human cases When a suffi- 
cient number of examinations of suitable material 
was available it was possible to determine mth 
considerable accuracy the proportion of human 
tuberculosis due to the bovine tubercle faaallus 
Savage (1929), using the official statistics of deaths 
from each vanety of tuberculosis first made this 
calculation in 1927 A special tuberculosis com- 
mittee of the People’s League of Health reinvesti- 
gated the problem in 1931 and produced very 
similar figures Savage brought his figures up to 
date in his Mitchell Lecture (1933) and Table I is 
taken from that lecture 

This and similar estimates have been accepted by 
all authonties but it is important to consider how 
far they arc reasonably accurate for 1948 On the 
one hand tuberculosis as a whole has shown a steady 
decline, apart from a temporary war increase We 
do not know whether that small proportion due to 
the bovine bacillus has declined proportionately, 
but in view of the great increase m the heat-treatment 
of milk in our large towns a considerable decline is 
likely to have resulted On the other hand, in 
Table 1 there is one considerable miscalculation 
brought out by recent investigations Over recent 
years much evidence has been adduced that the 
pcrcenlage of bovine infections in respiratory 
tuberculosis is much higher than was originally 
accepted This is particularly the case in Scotland 
where Munro (1939) found 50 cases of bovnne 
infections out of 1 061 respiratory tuberculosis 
cases, a percentage of 4 7, at Glcnlomond Sanator- 
ium, and quotes Gnffiths findings at two other 
Scottish sanatoria of 24 bovine out of 534 cases, 
a percentage of 4 5 Cutbill and Ly-nn (1944) in 
Cheshire found 48 bovine infccuons in 2,101 
pulmonao’ tuberculosis cases, collected over a 
penod of 15 years a percentage of 2 3 
In their fnost recent paper Gnffith and Munro 
(1944) have summarized the figures up to 1944 


including their own work and that of Gumming, 
Lynn and Cutbill, Paget, and others These are 
set out bnefly m Table 11 

The respiratory tuberculosis cases of bovine origin 
were distributed unequally in the different regions 
and, m general, with gradually decreasing frequency 
from the north of Scotland to the south of England 

Lange (1932) of Berlin took the view that most of 
these pulmonary cases associated with the bovine 
strain were attnbutable to infection in connexion 
with their employment Undoubtedly some of the 
infections occur in this way as direct infections from 
tuberculous cattle, but Griffith and Munro found 
that for the great majority of the cases the alimentary 
canal was the portal of entry with infected milk as 
the probable source of infection A very few cases 
were due to infection from a human case infected 
with the bovine tubercle bacillus 

Human pulmonary tuberculosis due to the bovine 
bacillus is met with in other countnes For 
example Knudsen (1947) in Denmark, out of 113 
cases isolated 13 (11 5 per cent) of bovine type, 
and Ruys in the Netherlands obtained high figures 
(sec Table V) 

For calculation purposes it is safe to assume that 
at least 2 per cent of cases of respiratory tubercu- 
losis are due to the bovine bacillus This would add 
294 deaths to Table I, increasing the total estimated 


TABLE ir 

Incidence of Bovine Tuberculosis 


Country 

1 No of Cases 
j luNcstigaicd 

( > 

t 

Cases due to 
Bovine ' 
Bacillus 

Purcentage 

Bovine 

Scotland 

’ 2 769 ' 

160 

S 7 

England, 




Wales 

1 



Eire 

4 194 

SI 

I 9 
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deaths to 2,025 Allowing for -the undoubted 
decline m mcidence, about 1,500 deaths a year 
would be a reasonable estimate for the present tune 
To these must be added the several thousand cases 
a year due to bovine infections not resulting in death 
The higher mcidence of tuberculosis, m all its 
forms, of bovme ongm m Scotland is well known, 
but recent work has shown a definite relationship 
in mcidence between town and country A few 
examples may be quoted 
Lethem (1946), selecting abdommal tuberculosis 
m children under five years as usually due to the 
bovme stram, gives the following figures (Table III) 

TABLE III 


Comparison of Incidence between Town and Country 


1 

Area 

Death Rate per Million 

1921 

1930 

1938 

1944 

London Administrative 
County 1 

136 

24 

1 

12 1 

6 

Combined county boroughs 

437 

157 

63 J 

35 

Combined urban distncts 

366 1 

134 

77 1 

1 42 

Combined rural districts 

, 252 ( 

92 

63 i 
1 

60 


This table illustrates the much higher rates m 
rural distncts, as well as the striking reductions 
since 1921 By 1930 the proportion of heat-treated 
milk m the Administrative County of London had 
nsen to about 90 pier cent , whereas m 1939 it was 
98 per cent, the correspondmg figures m county 
boroughs bemg 35 per cent and 60 per cent 
Blacklock (1947), as the result of detailed bacterio- 
logical and pathological exammations of children 
under 13 years infected with the tubercle bacillus 
found the bovme piercentages to be pnmary lung 
lesions 3 6, abdonunal 80 8 (1914-32) and 64 7 
(1943-44), cervical glands 70 2 (1914-35) and 
67 5 (1943-44) 


The distribution figures are interesting 
TABLE IV 


Distribution 


Area 

Tuberculous | 
Meningitis 
(% Bovine) 

Surgical 
Tuberculosis 
(% Bovine) 

Heat-treat- 
ment of 
Milk Supply 

Glasgow 

2 3 

8 8 

95% heat- 

Large bor- 
oughs in the 

8 2 ' 

13 6 

treated 
Consider- 
1 able but 

Clyde Valley 

i 

Rural areas in 
the western 

1 

10 9 

44 4 

much less 
than m ' 
Glasgow 
Practically 
no heat- 

counties 

1 

1 


treatment 


Cervical ademtis cases of bovme origin were 
77 2 per cent bovme m country areas compared 
with 46 8 per cent in urban areas 

Pnee (1938) in Canada examined a senes of 500 
tuberculous children under 14 years of age over 
a penod of 13 years Of these, 9 per cent of cases 
of extra-pulmonary tuberculosis were of bovine 
ongm None of the cases derived from Toronto, a 
large city with 100 per cent pasteunzation of milk 
All the cases of bovme infection came from Ontano 
outside Toronto, and the history mvariably revealed 
that the child had been fed with raw milk From 
200 samples of raw milk conung mto the city to be 
pasteurized, 26 per cent yielded hvmg tubercle 
bacilli 

Ruys (1939), including her own findings and those 
from other Dutch investigators, gives the followmg 
figures for 1933-38 

Here the difference between town and country is 
present but not marked, for it was only since 1940 
that pasteurization was extensively used in Amster- 
dam and elsewhere For 1933-39 the bovine 


TABLE V 

iNaDENCE OF BOVINE TUBERCULOSIS IN THE NETHERLANDS (1933-38) 



< 

1 Pulmonary Tuberculosis 

All Other Forms of Tuberculosis 

1 All Ages 1 0-15 years 

All Ages 0-15 years 

No Exam-j 
med 

Bovme No Exam- Bovine 
, (%) med 1 (%) 

|No Exam- Bovine No Exam- Bosinc 
[ med , (%) tned (/o) 

^ -4 

Towns o\er 100,000 j 
Rest of the country 

699 ! 

619 

43 282 1 9 2 

1 6 8 1 116 1 9 4 

1 ' - : 

1 229 1 20 5 7t 21 J 

I 260 1 25 4 41 ' 43 9 
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percentage for pulmonary tuberculosis in Amster- 
dam was 9 6. for 1940-44 only 1 8, with a corre- 
spondmg decline for other types 

Greater London, ^Scotland, Canada, the Nether- 
lands, all yield the same picture of a staking reduc-' 
tion of bovine infection with the increased ratio of 
pasteurized to unpasteunzed milk 
Tuberculosis of bovme ongin is becoirung mainly 
a rural and small urban distnct problem 

Brucellosis in Man (Undulant Fever) 

Of the three brucella types Br meUtensis, Br 
abortus and Br sms, the only one which affects 
dairy cattle in Great Bntam is the abortus stram, 
and this is the cause of contagious abortion inliows 
and of undulant fever m man Human infections 
m 'Great Bntam with the other two strains are rare 
indeed They occasionally occur m cows, and 
Duke (1940) m a bulk sample from an accredited 
herd of 76 cows isolated Br nielitensis and subse- 
quently from three of the cows No goats were 
kept on the farm Br sms seems to be rather more 
prevalent in the USA Jordan, Boris et al 
(1943) descnbe an outbreak of human brucellosis 
of 77 cases in Marcus (Iowa) due to Br sms and 
mention an earher outbreak in 1933 due to the same 
type In Iowa, a cattle and hog raising state, the 
oflicial notification rate of human brucellosis over 
a 12-year penod was 6 25 per 100,000 
Contagious abortion is widely prevalent in Great 
Britain and its extent can be judged from examina- 
tions of milk These show that some 20 to 30 per 
cent of herd milk samples contain living Br abortus 
organisms but the percentage vanes widely in differ- 
ent distncts as shown by the following examples 
Pullinger (1934) found 37 per cent of mixed milk 
from single farms positive in Cheshire and only 
19 per cent positive in Somerset Pnestley (1934) 
using positnc agglutination reactions as catena 
records \anable figures, but not less than 20 per 
cent of cows showed antibodies specific to Br 
abortus in their blood Smith (1934) in the 
Aberdeen area examined samples of milk from 
183 single cows and 17 (9 2 per cent) yielded 
Br abortus Menton (1940) examined oxer 1,000 
milk samples from the Midlands and 34 5 per cent 
showed positixe agglutinins, but fixing Br abortus 
was onK isolated from 29 1 per cent , whereas a 
further 9 1 per cent of samples contained Br 
abortus but xxerc dcxoid of agglutinins Jones 
(1 943) examined 314 samples of milk in the Lix crpool 
area (19 j 3-34) and 15 3 per cent contained Br 
abortus whereas of40S samples from Kent 14 5 per 
cent xxerc positixe 

The number of cases each year of undulant fexcr 


is not knoxvn, as many cases are not diagnosed xvhile 
the disease is not a notifiable one, but it is possible 
to give an estunate The most rehable basis is 
from large-scale serum agglutination testmgs 
These have not been earned out systematically, 
particularly in rural areas xvhere a higher incidence 
may be anticipated Of 3,175 sera exammed from 
vanous sources 101 were positive, a percentage of 
3 18, xvhich corresponds to 440 nexv cases a year 
(Topley and Wilson, 1946) In addition there are 
many cases of latent infection, with positive serum 
agglutmation below’the significant figure of I 80+ , 
infections associated with the comparatively low 
pathogematy of Br abortus to man Wilson’s 
(1932) estimate of about 500 new cases a year is 
probably near the mark 

Dalrymple-Champneys (1948) has collected 
records of some 900 cases of undulant fever and his 
paper gives a good account of its epidemiology 
The case mortahty \n his serves xvas only 2 3 per cent , 
but the disease often causes prolonged incapacity 
The majonty of recorded cases are single infections 
but a number of small outbreaks have been recorded 
in schools, such as those desenbed by Elkington 
et al (1940), by Cruickshank and Stevenson (1942), 
and the small outbreak of four cases at a school at 
North Mol ton (1942) 

The discrepancy between the high inadence of 
contagious abortion in cows and the comparatively 
fexv cases of undulant fever in man is partly accoun- 
ted for by the probability of numerous minimal 
infections with no definite symptoms but causing 
immunity, and partly to the low virulence of Br 
abortus to man 

Although human infection is usually due to the 
consumption of infected raw milk an unknown 
proportion is spread by direct contact with infected 
ammals amongst farm workers, vetennary surgeons, 
and men engaged in animal slaughtenng Smith 
(1934) examined the sera of 106 men associated 
xvith meat and slaughtenng He found 16 1 per 
cent of sera from slaughtermen and 10 5 per cent 
of sera from men xvorking in allied trades agglutin- 
ated Br abortus 1 25 or more, compared with 
6 8 per cent from unselected cases There was no 
incidence of undulant fexcr but some evidence of 
latent infections This is in accord with other 
studies, but some investigators consider a maienal 
proportion of cases arc contact infections 

Streptococcal Lnfections 

These outbreaks fall into two of the three groups 
mentioned at the beginning of this paper, namclv 
that due to infection of the milk from human strains 
implamcd in the udder of the cow or to specific 
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contamination of the milk after it leaves the cow 
The human diseases are outbreaks of septic sofe 
throat, scarlet fever and, very rarely, streptococcal 
food poisoning 

Mastitis is a prevalent disease in cows, but the 
organism' mainly responsible is Str agalactiae and 
this type IS harmless to man, as Savage (1911) 
demonstrated in 1906-11 He further showed that 
when a cow with mastitis is responsible for a human 
outbreak of sore throat it is because the udder has 
been mvaded and infected with a Str pyogenes 
stram of human ongm This view is now fully 
accepted and, using the typing methods of Lancefield 
and Griffith, it can be regularly demonstrated 

The bovine types, includmg Str agalactiae, may 
or may not be haemolytic but arc nearly all Type B 
Isaac and Nussbaum (1940), for example, examined 
93 milk samples for haemolytic streptococa 
Type A strains were absent and Type B were over 
80 per cent The pathogenic strams are about 
90 per cent Type A and this type mcludes all those 
responsible for sore throat outbreaks They 
belong, however, to a number of Gnffith types 

These ^ pathogenic streptococci do not readily 
establish themselves in the bovine udder, but this is 
facilitated if- there are udder or teat lesions This 
accounts for the comparative ranty of such out- 
breaks in Great Bntain, although they seem to be 
more prevalent in the USA Examples of wide- 
spread outbreaks are the Colchester outbreak in 
1905 with over 600 cases and the Hove-Bnghtbn 
outbreak of 1929-30 with more than 1,000 cases 
and over 60 deaths 

Until the last 30 years or so, mdk-spread out- 
breaks of scarlet fever were ascnbed to direct 
infection of the milk from a case or earner Although 
this IS the metho^ of Spread in some mstances, the 
evidence strongly suggests that the majonty are due 
to udder infection with the pathogenic streptococcus, 
exactly as for sore throat outbreaks The evidence 
IS along four hnes 

Various investigators have shotvn that Str 
pyogenes strains grow 'with difficulty and slowly in 
ordinary milk Jones demonstrated this as earl> as 
1928 and ascnbed it to a deSmte inhibitory substance 
in milk destroyed when milk IS boiled Davis (1914) 
showed the same finding for milk at 26° C usmg a 
strain directlj isolated from a sore throat outbreak at 
Chicago and confirmed that with sterile milk con- 
siderable multiphcation occuned Pullinger and 
Kemp (1937) found similar failure to multiply at 
18-20° C in unstenhzed milk and also that the 
imtial degree of contamination with Str pyogenes 
had no influence upon their inabihty to multipl> 

Epidemiologically it is difficult to account for 


scarlet fever outbreaks which have a considerable 
Buration unless there is some radus which continues 
to infect the milk 

In most recent outbreaks the cases consist of a 
mixture of chnical-scarlet fever wath rash and sore 
throat and those without rash so we should expect 
causation to be similar" to outbreaks of infective 
sore throat and the relationship of these outbreaks 
to infected coivs is proved to the hilt 
In many of the more recent scarlet fet’er outbreaks 
It has been possible to prove the association of the 
outbreak with a cow with an udder infected with a 
streptococcus of the same type as the human case 
TTie 1936 Doncaster (Watson, 1937) outbreak 
was a mixture of 135 sore throat cases with rash 
(scarlet fever) and 229 similar cases wuthout rash, 
and It was spread over 11 days The source of 
infection was a cow with an indurated teat excreting 
the same streptococcus Type 2, as was recovered 
from the patients The 1939 Elgin (Douglas e/ al , 
1942) outbreak with 214 cases, some with, some 
ivithout rash, was due to a Type 3 strain recovered 
both from patients and the infected cow The 
earlier Chelmsford (Camps and Wood, 1936) 
outbreak of 1935 had the same clinical features 
and was due to Type 2 It lasted 1 1 days only and 
probably had the same causation but was not 
proved, as unfortunately only-one cow was bacteno- 
logically investigated 

Benedixen and Minett (1938) kept the Doncaster 
infected cow and a cow responsible for a similar 
outbreak^at Morkov (Denmark) under observation 
The Danish cow contmued to excrete the S/r 
pyogenes strain from the affected quarter for at least 
13 months and the Doncaster cow for about six 
\veeks 

In the USA this association with bovine 
Infection is more wdely recognized Dublin et al 
(1943) record that there were 57 outbreaks of scarlet 
fever and sore throat in New York (excluding 
New York City) The strain was typed in some 
Outbreaks and three w-ere Type 3, one Type 2, and 
the rest other types " The majonty were associated 
With an infected udder 

There is no evidence that the type of clinical case 
has any relationship to the streptococcus t\pc, 
although Evans (1946) from a study of 23 such 
strams suggests that this is so 

So far It has been a rare occurrence, but severe 
Septic infection may be the essential feature as in the 
mteresUng little outbreak desenbed bj Golledgc 
(1932) with four cases of whom two died Thej 
Were infected from two cows suffering from mastitis, 
and the strain recovered from cows and patients was 
Str pyogenes Type I 
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When outbl^ks result from direct infection of the 
milk, without cow intervention, they are usuallj' 
explosive and limited m duration The mixed 
scarlet fever and sore throat outbreak at Vejle in 
1937 (Henningsen and Ernst, 1939) is a gopd 
example About hvo-thirds of the cases were 
spread over four days, and the authors think that 
infection of the milk may have been confined to 
a single day No evidence of cow infection was 
found, but the source was a milkmaid with purulent 
otitis media following unrecognized scarlet fever 
Both from her and from manv other cases Str 
pvof'encs Group A Type 3 was recovered 

Enteric Infections 

Typhoid fever is usually water-borne, but some- 
times the actual vehicle is milk contaminated with 
water containing typhoid bacilli used for washing 
utensils or for other purposes Most milk-spread 
outbreaks are, however, due to direct infection of 
milk from a milk handler who is cither an acute case 
or, more frequently, a chronic earner 

Milk-spread t>phoid outbreaks may be \ery 
extensive, such as the 1936 outbreak m Bournemouth 
and Poole (Shaw, 1937) This outbreak attacked 
at least 718 persons and caused about 70 deaths, it 
is also interesting since it was suggested that infection 
might have been transmitted through dung following 
svstcmatic infection of a cow from dnnking con- 
taminated water No evidence m support was 
adduced and direct expenments bj Scott and 
Minctt (1947) with a con fed with virulent typhoid 
bacilli were entirclv negative 

lmpro\ed methods for the isolation of B Opliosiis 
and new methods which divide the bacillus in types 
ha\c shown how' wide ma> be the ramifications of 
milk-spread tjphoid fc\cr and also that compara- 
ti\ch few persons may be infected Bradlej (1943) 
supplies a particularly interesting illustration of 
21 typhoid cases spread o\cr two years (1941-42) 


and located m four difierent counties This 
involved many milk distnbutors, and all the cases 
were traced to a typhoid earner who infected the 
milk on a farm m Wiltshire 100 miles away This 
earner and all the cases were infected wnth the 
rather rare D4 type 

The important fact that these milk-spread out- 
breaks are by no means either alwajs explosive m 
character or extensive is well illustrated by the little 
outbreak at Sedgley reported by Bekenn and 
Edwards (1944) Over a penod of 10 months there 
were SIX apparently disconnected cases of typhoid 
fexer, but all milk-spread and traced to one farm 
where an old woman of 78 years was a chronic 
typhoid earner 

Paratyphoid fever is rarely water-spread but milk 
IS a common vehicle In a study of 40 recent 
outbreaks Savage (1942) records that eight w'cre 
milk-spread, whereas 16 were from cream, fresh or 
'mostly artificial, or cream cakes The source of 
mfcction of the milk is a temporaiy or chronic 
paratyphoid bacillus earner 

There is no doubt that not only have single cases 
and outbreaks of djscntcry been more numerous m 
recent years but there has been a proportionate 
increase in those milk-spread Their seventy 
maml> depends upon the dysenteiy strain respon- 
sible Those due to the Flexner type are often 
extensive and severe w'lth a high mortality as in the 
Aberdeen (Kinloch, 1923) outbreak of 1919 with 
over 1,000 cases and 72 deaths The most frequent 
causative strain m recent outbreaks has been the 
Sonne type, usually with a very low mortality 
Outbreaks recorded over the past seven years, due 
to the Sonne type, are se't out in Table VI 
Frequently it was not possible to ascertain the 
exact source of infection 

Dysentery bacilli do not appear to gro\ easily 
or even to surv'ive in raw milk, but Steiicr (1940 
records periods of survival of from one lo 15 days 
at room temperature 


TABLE VI 

Analysis or Outbrbms or Dvsestlrv (Sonne Tvpe) ovtr Seven Years 


t c ir 

Place 

m42 

Cardiff 

l')42 

Cumberland 

1942 

Penrith 

1944 

Silloth 

1944 

Dorset 

194S 

Cheeping V\ \ combe 

194S 

N C Scotland 

1947 

Scotland 


No of Cases Duiths 


Authors of Report 


27 

43 

178- 

124 

57 

76 

250 

84- 


0 Hobbs and Allison 

0 Faulds 

0 Faulds 

0 Faulds 

0 O Rccfc and Cooper 

0 Muir and \ ollum 

0 Rac and Smith 

0 Henderson Michic Rac -rd S-r.!*' 
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Diphtherja 

Diphthena outbrealv^ spread through milk are 
comparatively infrequent nevertheless, as shown 
in the figures given, there have been a good many 
of them The milk itself is directly infected from 
an actual case or a earner of diphthena bacilh, and 
usually such a person has been a milker In some 
of the recent outbreaks, such as the East Yorkshire 
outbreak of 1941 desenbed by Goldie and Maddock 
(1943), it has been possible to isolate C diphthenae 
from the infected milk This outbreak is interesting 
foy the small number of cases compared with those 
at nsk This has occurred in some other outbreaks 
and the factor of dilution is important 
An interesting feature in a few outbreaks has been 
the associabon of the human cases with sores shown 
to be infected with diphthena bacilli on the teats of 
some of the cows This was first noted by Dean 
and Todd m 1902 and later instances are recorded 
by Ashby (1906), Robertson (1911), Macdonald 
(1913), and MeSweeney and Morgan in 1928 They 
are surface infections and the bacilh do not invade 
the udder structure Their possible occurrence is of 
epidemiological importance, since they may be 
responsible for prolonging infection and may 
explain continuance of cases without any explosive 
outbreaTc 

It is doubtful if diphthena bacilh multiply readily 
in raw mixed milk In a few experiments made by 
Goldie and Maddock (1943) the bacilli remained 
about the same number for four to six hours at 
room temperature but then gradually diminished 

Food Poisoning 

Milk may be the vehicle for two varieties of food 
poisoning, I e the staphylococcus toxin type and 
that due to Salmonella organisms 
Staph) lococcus Food Poisoning — Only a small 
mmonty of staphylococcus strams produce the 
special toxin (enterotoxin) which is responsible for 
s>mptoms of food poisoning All arc coagulase- 
positive, most are of aureus type, but only a propor- 
tion of strams with these properties produce 
enterotoxin and so cause food poisomng 

Many foods can act as a vehicle and milk is not 
a very common one, although it was responsible for 
the first recorded outbreak of this nature A 
human earner is the common source of infection but 
the possibihty of staphylococci from the cow s udder 
being a source has been a good deal discussed 
Staph>lococci are fairly common in milk drawn 
direct from the cow s udder, healthy or diseased . 
Minett (1938) isolated 38 strains of Staph aureus 
from the bovine udder, seven being from cows with 
acute mastitis, eight with chronic mastitis, and the 


rest from cows w'lth normal udders Enterotoxin 
was reported, having been demonstrated with four, 
five, and seven strains respectively from th^e three 
sources This was based on the so-called “ kitten 
test,” but results were negabve or veiy mdefinite 
when feedmg experiments were conducted with 
human volunteers Dolman (1941 and 1943), who 
has done so much valuable work on this vanefy of 
food poisoning, considers that endogenous infection 
of milk IS an important source of mfection Out of 
74 Samples of raw milk examuied he claims that 64 
contained toxigemc staphylococci The difficulty of 
accepbng these findmgs is that they are based upon 
the “ kitten intrapentoneal test ” which has been 
severely criticized as unreliable The only com- 
pletely satisfactory test is human feeding experiments 
and these have not been used The evidence 
suggests that only exceptional strains from milk 
produce enterotoxm and that this is not a common 
source of infection 


An important fact in these outbreaks, with an> 
food as a vehicle, is the significance of the time- 
temperature factor after infection to allow sufficient 
enterotoxin to be produced to set up food poisoning 

Spinionella ~Food Poisoning — Outbreaks of this 
type are not infrequent, either from the direct 
consumption of milk, or of its products They mav 
be extensive and are explosive in character Of 
earher outbreaks may be mentioned Newcastle upon- 
Tyne (1913), 523 cases, 0 deaths, Withnell and 
ciorley (1914), 317 cases, 2 deaths, Newcastle 
under-Lvme (1914), 468 cases, 2 deaths, Glasgow 
(1914), 370 cases, 0 deaths, Aberdeen (1925), 
497 cases, I death It is noticeable that m these 
milk-spread outbreaks the mortality is conspicuously 
Jow 

For most of these outbreaks the source of infection 
was a diseased cow For instance, in the 1925 
Aberdeen outbreak infection was traced back to a 
cow with an indurated udder, which dev'eloped 
septicaemia from whom-iSa/ enteritidis was isolated 
from udder and flesh The outbreak of 1947 
the -same area was also traced to a cow which died 


from Sa/ ententidis dublin, and this strain was 
isolated from all organs Probably most of these 
outbreaks were due to the Dublin sub-vanety bu 
the differentiation was unknown for the earlier 
outbreaks The very considerable extent to vvhicn 
Sal ententidis diiblui is a cause of bovine infections 
has been only fully recognized in 
raents senous recognition Boswell and kove 
early as 1931 desenbed three 
due to Sal diiblin Craig Davies, jj 

(1941) showed that this strain 

num^r of cases in a herd m Cheshire, the cases 
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cropping up over ^number of years They found 
no earner cases John (1946) gives particulars of 
four cases and found that all the co\vs that recovered 
became earners and continued to excrete the bacillus 
for Jong penods By thell (1946) desenbed outbreaks 
of 12 cases in all, one in Shropshire, and one m 
Staffordshire in 1945, when all the cases were fatal 
Grunsell and Osborne (1948) found sporadic cases 
due to Sal ditblm on five farms m the Glastonbury 
(Somerset) area The organism was isolated both 
from the faeces and the imlk of infected animals 
Field (1948) diagnosed bovine salmonellosis on 70 
farms m west Wales dunng the two years 1946-47 
Most of these resulted dunng the warmer (June- 
October) months of the year In all but four the 
strain responsible was Sal dtiblin In his cases 
most of the animals which recovered remained 
earners, and were responsible for a number of 
subsequent infections, mostly to calves He also 
showed that this strain can survive for long penods 
m faeces and also m water 

With such widespread herd infections, it is sur- 
pnsing that more human outbreaks from milk 
have not been recorded One typical outbreak due 
to Sal diiblin occuned in a Wiltshire school (Cony- 
beare and Thornton, 1938) with over 100 children 
affected with gastro-ententis, the vehicle being the 
school milk consumed raw This strain was isolated 
from the patients, from the milk, and from the dung 
of one of the cows The Knaresborough outbreak 
of 1944 (Sutherland and Berger) with at least 162 
cases had exactly the same origin In this outbreak 
the infective cow was transferred to the Weybndge 
laboratory for later investigation, and Rankin and 
Slavm (1947) found that the bacillus continued to be 
excreted m very large numbers (at one tune 2,580 
per g m the excreta), but milk samples were negative 

Other Milk-spread Diseases 

Foot and mouth disease is an infection of cows 
which may be transmitted to man, but is deadedly 
rare Whether infecUon is always direct or can be 
transmitted through milk is uncertain, but Dlugosz 
(1943) who desenbes two chnical cases \vithout, 
however, any information as to method of infection,' 
mentions that French scientists have expenmentaUy 
proved mfection through dnnking irulk (The 
onginal reference cannot be traced ) Anthrax 
readily affects cows, but the animals die so quickly 
that spread through rmlk iS a very unhkely con- 
tingency In 1910 there was an extensive outbreak 
of anthrax m Chicago, mvolvmg 20 farms, and 
87 cows died, but no persons were infected through 
milk 

The spread of epidemic pohomyelibs through 


infected milk has been advanced, but a stuSy of the 
evidence shows that it is inconclusive and at present 
a verdict of “ not proven ” seems the correct 
attitude Those interested will find evidence in 
-favour of transmission m mdividual outbreaks m 
papers by Jubb (1915), Watts (1927), Aycock (1927), 
and Goldstein et al (1946) , 

Milk Products 

The only milk products which require considera- 
tion are cream, butter, and cheese 

Cream — Cream being merely part of milk can 
convey all the diseases spread by milk if it is un- 
pasteunzed Tubercle bacilli have frequently been 
found m raw cream For example, Pullinger (1942) 
found tubercle baalli m 16 out of 31 samples and 
Br abortus m 1 1 out of the 3 1 

Cream has been responsible for several outbreaks 
of paratyphoid fever (Savage, 1942) but less fre- 
quently than artificial cream Typhoid fever 
outbreaks due to cream seem to be very infrequent 
although the typhoid bacillus survives for a.good 
many days in cream, and Brock (1903) found 
surs'ival for at least 10 days It has been the 
vehicle in a good many outbreaks of staphylococcus 
food poisoning, but is rarely a vehicle in salmonella 
poisoning 

Butter — Theoretically tubercle baalli should not 
be infrequent in butter, but most mvestigations 
show a very low prevalence For instance Edington 
(1934) out of 40 samples (14 from Denmark, 25 from 
New Zealand, and one from Australia) found it 
in only one Danish sample Pulhnger (1935) 
failed to detect it m 39 samples, all except nme 
home produced Br abortus was also absent 
Smith (1934) exammed 51 samples of butter prepared 
on mdmdual farms and five showed tubercle bacilh 
but no Br abortus, but another senes of 15 samples 
of English dairy butter, five of colomal, and eight 
from foreign sources were free from both orgamsms 

Pulhnger and Kemp (1938) have shown that 
various salmonella strains (including B paratvphosus 
B) can survive in both salted and unsalted butter for 
at least two months Theoretically, therefore, they 
could be responsible for outbreaks of salmonella 
food poisomng, but the wnter knows of no reported 
outbreaks either of this condition or of entenc 
outbreaks m Great Bntain On the other hand 
Studeny (1947) m Austna has reported three out- 
breaks of paratyphoid fever with butter as the 
vehicle The first outbreak at Graz m 1940 of 143 
cases was traced to butter supphed from a central 
factory and due to a paratyphoid earner on the staff 
Although a new factory was erected, a second 
outbreak was traced to a earner on the staff of this 
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factory also, 365 cases were spread by milk and 
butter. The third outbreak 35 cases was from 
farmhouse butter denved from different hill farmers 
Cheese — Cheese has been responsible for numer- 
ous outbreaks, and the literature is so extensive 
that space will only permit of a general summary 
Direct expenments show that bovine tubercle 
bacilli can survive in cheese for many months, 
and Piillinger (1935) has demonstrated it on four 
out of 63 samples of cheese from vanous sources 
Tfo examples of human infection have been recorded^ 
but such evidence is almost impossible to establish* 

Br aboitiis can rarely be found in cheese, and 
Smith (1934) failed to isolate it from 63 samples 
from various sources On the other hand direct 
expenments have demonstrated its sur\'ival after 
inoculation for periods up to 60 days, but rarely 
lieyond 50 days Gilman, Dahlberg, and Mar- 
guardt (1946) specially studied survival and con- 
cluded that an ageing penod of 60 days is adequate 
for safety 

The likelihood of infected cheese spreading 
undulant fever seems remote, but this does not seem 
true foninfections bv Br mehtensts, for Celli (1944) 
has reported a small outbreak in Italy, and Veloppe 
and Jaubert (1925) an outbreak of 14 cases and hvo 
deaths from cheese eaten freshly made 
-For well over 60 years cheese has been reported 
as -responsible for outbreaks of food poisoning 
Under the mfluence of the investigations by Vaughan 
(1903) these were ascnbed to tyro-toxicon, a pto- 
mame-hke body, but this conception has long been 
abandoned Cheese contmues to be a vehicle of 
food poisoning due either to salmonella strains or of 
enterotoxin type Savage and White (1925) in then- 
report of 100 outbreaks of food poisoning found 
that m eight the vehicle was cheese Expenmentally 
they showed surviv'al of two salmonella strains in 
cheese up to 30 days but not beyond Much more 
recently Tucker et al (1946) held artifiaally inocu- 
lated cheese at 43-48° C and found survival of 
Salm typhi murium up to 302 days This organism 
w'as responsible for an outbreak of 384 cases and 
the vehicle was Cheddar cheese sold soon after 
manufacture 

Many food poisoning outbreaks are recorded by 
Berberean (1946) in Syna and the Lebanon due to 
cheese, usually eaten as green cheese and prepared 
locally Most are ascnbed to Staphylococcus 
aureus Erkmen (1941) refers to 21 outbreaks 
of food poisomng type (1937-39) in Turkey from 

The wnter is unaware of any recent outbreaks of 
typhoid fever or paratyphoid fever in Great Bntain 
with cheese as the vehicle, but over recent years a 


considerable number has be^ reported in the 
USA and parhcularly m Canada Some have 
been extensive For example, with six outbreaks 
in Canada the known cases have been 8, 21, 100, 29, 
83, and 40, respectively, and of two in the USA 
225 and 77 Most of the cases have one feature in 
common, that the cheese has been eaten as “ green 
cheese,” re before an adequate period of ripening 
has been allowed to elapse Dne report will serve 
as an example Menzies (1944) desenbes three 
different cheese-borne outbreaks of typhoid fever in 
Alberta, in 1936, 1938, and 1944 The cases in the 
1944 outbreaks numbered 83, with seven deaths 
all spread over a wide area with only cheese as a 
common vehicle In all the cases fresh green 
Cheddar cheese made from raw milk was consumed 
The source was traced to a typhoid carrier w'orking 
in the production factory These outbreaks raise 
the problem of the survival of typhoid bacilli in 
cheese, and Campbell and Gibbard (1944) studied 
this with three strams Survival vaned with the 
temperature of holding At 40-42° F survival was 
182-336 days whereas at 58-60° F it w'as from 
35 to 196 days 

Canada, and at least seven states in the USA 
now requme cheese to be made either from pasteur- 
ized milk or cream or to be held in storage from 
60 to 120 days in the U SA and for 90 days in 
Canada 
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Introduction 

The mental development of the premature or* 
immature child has h^n studied by a number of 
investigators The hterature has been summarized 
recently by one of us (Asher, 1946) But although 
there IS a considerable body of mfonnation on the 
subsequent mteUigence of children of low birth- 
weight, so far as we are aware no study has been 
earned out on the general relation of birthweight to 
intelligence m the population as a whole Doubtless 
this IS due to the formidable difficulty of foUowmg 
up after a sufficient number of years groups of 
children whose weights were accurately measured at 
birth But IS there no other approach ? It is a 
matter of common expenence that most mothers 
do in. fact remember the birthweights of their 
children, often bemg able to quote them to the 
nearest ounce after the lapse of many years The 
a prion objections to usmg this information are 
obvious enough The mother of several children 
may get them birthweights mixed up The weight 
as given to her may have been inaccurately deter- 
mined A proportion of mothers will have for- 
gotten and the distnbution of forgotten birthweights 
may not be the same as those that are remembered, 
there might well be a tendency, for example, for 
unusually high or Mow weights to be remembered 
more frequently than the rest Nevertheless, it 
seems possible that for the companson of the means 
of relatively large groups, weights as recollected by 
the mothers might be usable, for it is to be expected 
that errors of most types wU be more or less 
randomly distnbuted Accordingly it was decided 
to obtain from mothers the birthweights of a sample 
of children of school age The distributions so 
obtamed could then be compared with the distnbu- 
tions obtained from accurate hospital studies 
Should this companson prove saUsfactory, the 
relation of birtffiveight to inteUigence could then be 
examined, to a first approximation, by companng 
the ^distnbutions of birthweights of children at 
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schools and institutions of vanous types and 
contammg children of very difierent mean mtel- 
hgence 

It may be helpful to summarize here the results of 
our mvestigation The frequency distnbutions of a 
sample of bulhweights as recollected by the mothers 
correspond ' closely with those of an accurately 
measured hospital sample, there is no difference 
between schools of different type, containing 
children of very different mean intelhgence, children 
at special schools for the educationally subnormal 
and certified mental defectives differ from the rest 
in showmg a large excess of low birthweights and a 
small excess of veiy high birthweights, but there is 
no shiftmg of the frequency curve as a whole? 

The Composition of the Samples 
For the benefit of those who may not be familiar 
wth the present Enghsh school system it should be 
explamed that children first attend a pnmary school 
Apart from the mentally defective and very back- 
ward, the pnmary schools contain children of all 
levels of intelligence At the age of about 1 1 -1- the 
children proceed to a secondary school, the clever- 
est, as judged by a scholarship examination, or a 
group intelligence scale, or more usually both, pass 
on to a secondary grammar school, the remainder 
to a secondary modem school From the point of 
view of intelligence the distinction is a sharp one 
The mean Binet I Q of secondary grammar school 
children is about 120, that of secondary modem 
school children is about 95 
Children who are ascertained under the Education 
Act (1944) as being educationally subnormal and 
requinng special educational treatment ma> be 
admitted, at any stage of their school career, to 
speaal schools for the educationally subnormal 
For brevity the term special school is used 
throughout this paper, and it will be understood 
that It is solely this kind of special school that is 
meant and not anj of the other types pro\ided for 
children handicapped in other wa>s The propor- 
tion of children attending these special schools is 
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relatively small Furthermore, the proportion 
differs considerably in different areas, for there is 
legjtunate diversity of opmion as to the best way of 
catenng for backward children For example, in 
some areas many are accommodate m special, 
classes at the ordinary schools In the County of 
Middlesex the percentage of children (ages 5-16) at 
special schools is at present 0 38, m the London 
County Council area it is 0 73 TTie great majority 
of these children have Binet IQs ranging from 
50-75, rather less than 10 per cent having IQs 
outside this range Selection is not made, however, 
solely on the basis of I Q , though, of course, when 
a cluld has been submitted for exarmnation on 
account of backwardness the I Q level is naturally 
an important factor in determimng disposal. 

The sample of children attending the ordinary 
schools was obtained from the Borough of Fmchley, 
Middlesex. It should be mentioned that whereas 
the pnmary and secondary modem schools situated 
m the borough cater for Fmchley children, there is 
a good deal of overlapping m regard to secondary 
grammar schools In particular, the large boys’ 
school shown m Table IV includes many pupils from 
outside the area, this explains the excess of boys m 
this portion of the sample 
There are four special schools in Middlesex and 
these formed the ongmal special school sample It 
was later decided to enlarge this important part of 
the matenal, so birthweights were obtained from 
seven additional special schools, situated m the 
London County Council area 
The sample of birthweights of certified mental 
defectives was obtained from Stoke Park Colony, 
Stapleton, Bnstol 

Ascertainment of the Birthweights 

Through the schools slips were distnbuted to the 
mothers of the children asking them to fill m the 
bi^weight Rather more than 80 per cent of 
the shps were duly completed, the mam reason for 
omission bemg, of course, that the mother had 
forgotten. The birthweights of the mental defec- 
tives were ascertamed (with the help of the local 
health authonties) m the same way 
It was thought best simply to ask for the birth- 
weight, without specifying how this should -be 
stated for example, in pounds and ounces, or to 
the nearest quarter-pound This has naturally 
produced a roundmg off of the figures, as is shown 
by the distribution of the first 5,177 birthweights 
(the whole sample, less the extra special schools 
and the mental defectives) The observed frequen- 
cies compared with those expected had measurements 
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been made to the nearest ounce are shown m 
Table I 

TABLE I 

Rounding-off of Birthweights (First 5,177) by 
Mothers 


- 

Frequencies 

As Given by 
Mother 

Expected 
(Weights 
taken to 
nearest oz ) 

To whole pound 

1,375 

323 6 

To half-pound 

1,399 

323 6 

To quarter-pound 

583 

323 6 

To three-quarter pound 

589 

323 6 

To mtermediate ounces 

1,231 

3,882 7 

Total 

5,177 

5,177 1 


There was a strong tendency for weights to be given 
either to whole pounds or half-pounds, but fortun- 
ately none for whole pounds to be given more often 
than half-pounds, there was a slighter tendency to 
round off to the quarters and three-quarters Thus 
the matenal can be grouped m one way only 
namely, m half-pound groups with whole and 
half-pounds at the group centres The quarter and 
three-quarter observations were distnbuted behveen 
the groups above and below m proportion to the 
numbers m those adjacent groups TTie figures used 
for doing this were obtamed from the whole ongmal 
sample of 5,177, guls and boys were kept separate 
The same figures were used for distnbutmg the 
quarters and three-quarters amongst the additional 
special school sample and the mental defectives 
The frequency distnbutions obtamed are shown m 
Table n The fractional frequencies are, of course, 
due to the distnbution of the quarters and three- 
quarters 

Comparison of the Birthweights with an 
Accurately Measured Sample 
An excellent sample of birthweights wth which to 
compare the present matenal is that of Martin 
(1931) His senes was composed of five births at 
Queen Charlotte’s Hospital, London, durmg the 
years 1922-25 Thus both samples consist of 
children drawn from Greater London, the numbers 
are fairly similar, twins are mcluded m both 
The one important difference is that Martm’s 
sample mcluded all five births, while ours represents 
survivors to vanous school ages In our sample the 
speaal school and mentally defective children are 
heavily over-represented (this fraction of the child 
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TABLE n 

Frequency DisnuBunoN of BiRTHWEiGHre* 


Mental Defectives 



Group 

Central 

Weights 

(lb) 


Primary 


Ordinary Schools 


Secondary Secondary 
Grammar Modem 


Special 

Schools 


Mental Defectives 


Feeble- 

Minded Imbeciles Idiots 



Froctfonal frequencies are doe to distribution between adjacent croups of weights gnen to 1 lb and | lb 
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population IS numencally very small) so they have 
been omitted altogether m-makmg the present com- 
panson Martin shows separately first pregnancies, 
second pregnancies, and subsequent pregnancies 
Order of bu:th was not ascertained m our sample, so 
it IS necessary to weight his figures, as given m his 
Table I, in order to arrive at single means and 
Standard deviations In a survey conducted at 
Bath (Roberts, Norman, and Griffiths, 1938) the 
birth order of 3,300 schoolchildren was ascertained 
Making some allowance for previous stiUbuths 
and deaths, the following weights seem reasonable 
first children, 0 33, second, 0 27, third and 
subsequent, 0 40 Even if these weights are 
somewhat in error for the present sample of children, 
the differences m the weighted total figures for 
Martm’s senes will be very small Anticipating 
the next section of this paper, no appreciable 
difference was found between children attending.the 
vanous types of school (other than special schools), 
hence these can be added together The companson 
IS shown m Table HI 


TABLE ni 

Comparison of BtRxmvHQHTs of Normal Sample 
WTTH Martin’s Accurate Sample 



Mean 

1 

Standard 
j Deviation 


Girls 

Martm 

7 14 1 

1 19 

V Present sample 

7 21 

1 30 


1 Boys 

Martin 

7 47 

1 24 

Present sample _ 

7 60 

1 27 


The omission of the special school children and 
the mental defectives from our sample could not, 
as the proportions of such children are so small, 
make a difference of as much as one m the last 
figures shown A much more important matter is 
that Martm’s sample includes all live births, ours 
only survivors to vanous school ages, this must 
account for some of the difference m means Allow- 
ing for this factor, there is close similanty In 
regard to dispersion, the boys of the two senes are 
very similar, but our girls are somewhat more 
vanable, this is due to four of the schools showing 
an over-vanable frequency distribution of birth- 
weights of girls, as is discussed in the following 
section 

The frequency distnbutions for the gmls and boys 
at ordinary schools, as shown m Table I above, 
show considerable departures from the normal form* 


In terms of 3rd and 4th moments, the girls show: 

gi=-0 3131 ±0 0520, gj=-l-l 1952 ±0 1039 
and*the boys 

gi=-0 0765±0 0482, g-'=+0 6252±0 0963 
Thus m both sexes there is negative skewness, highly 
significant in the girls, but not attammg the 5 per 
cent level m the boys There is marked and 
highly significant positive kurtosis m both sexes 
Martin’s frequency distnbutions are not given 
m a form permitting similar calculations, but it is 
possible from his Table IV to compare observed and 
expected numbers falhng into broad groups It 
should be mentioned that his Table IV composes 
3,443 boys and 3,269 girls, whereas the means and 
standard deviations have to be based on the some- 
what larger numbers of his Table 1, 3,526 boys and 
3,329 girls This cannot, however, make any 
appreaable difference In assemblmg our birth- 
weights into similar broad groups, the group 
boundanbs cannot be made the same as his 4§4, 
5 | 4 . 93-1 Ours have to be the shghtly 

higher figures 5J, 6J ' 10 J In view of our 

higher means, however, this is probably not a 
disadvantage The companson is shown m Table TV 
The closeness of the correspondence is remarkable, 
especially in the girls It is clear that the frequency 
distnbution of human buihweights departs con- 
siderably from the normal form, bemg negatively 
skewed wth positive kurtosis, our senes has 
faithfully reflected this fact 
To sum up the results of this section, a sample of 
birthweights based on the recollections of mothers 
of children of vanous school ages, with all the 
omissions due to lack of knowledge or forgetfulness, 
and mcludmg all the errors that might have been 
anticipated, has yielded a frequency distnbution 
which corresponds closely with that of a sample of 
highly accurate birthweights obtained at a matenuty 
hospital m means and dispersions showmg 
reasonable agreement, m the actual form of the 
curve, m type and amount of departure from 
normality, a remarkably close correspondence 
There seems every reason to anticipate that birth- 
weights obtained in this simple and trouble-free 
way should be rehable enough for the companson 
of relatively large groups So, heartened by this 
result, we can now proceed Math some confidence 
to exanune differences between groups within our 
sample 

Analysis of the Differences between Schools 
(other than Special Schools) 

In adflibon to examimng the differences between 
the three types of school containing normal children 
it seemed advisable to examme also the differences 
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table IV 



Degrees of freedom a=4, Martin, boys, P<0 01, remainder, P<0 001 


between schools of the same type, thus making 
some assessment of the mtemal consistency of the 
figures The means and standard deviations for 
the 14 schools are shown m Table V Thirteen 
were mixed schools, one was a boys’ school 

An analysis of the vanation ^ the means is 
presented m Table VI 

It will be seen that the school means for the girls 
do not reveal any evidence of significant hetero- 
geneity, either between school types, or between 
schools within school types There is significant, 
though not highly significant, variation between 
school types amongst the boys This is due to 
the secondary modem boys (le the dullest) bemg 
somewhat heavier than the remainder Ai, how- 
ever, the s&ondary modem girls attendmg the same 
schools are shghtly hghter than the remainder, it 


does not seem necessary to attach any importance 
to this moderate discrepancy As m the girls, 
schools of the same type are homogeneous 
The homogeneity of the vanances may be 
examined by Bartlett’s method (1937) For the 
boys -2 log(x IS 5 22, this is distnbuled as x’ for 
13 degrees of freedom and so the school variances 
are perfectly homogeneous It is the more remark- 
able to find, therefore, that the school vanances of 
the girls are distinctly heterogeneous, -2 logg is 
42 33, w'hich with 12 degrees of freedom is highl> 
significant Actually, the heterogeneity is entirely 
due to four schools, one pnmaiy and three secondary 
modem, which are far more vanable in their 
birthw eights than the rest This, of course, makes 
the secondary modem birthweights significantly 
more v-anable than those of the other types of school 






Table V 

Birthweights of Normal Children Numbers, Means, and Standard Deviations, Separately by Schools 



Girls 

Boys 




Standard 



Standard 

School 

No 

Mean 

Deviation 

No 

Mean 

Deviation 

Primary 

1 

245 

7 270 

1 149 

221 

7 429 

1 260 

2 

113 

7 151 

1 218 

, 135 

7 559 . 

1 305 

3 

236 

7 133 

1 325 

254 

7 638 

1 258 

4 

180 

7 119 

1 199 

184 

7 510 

1 228 

5 

99 

7 209 

1 237 

117 

7 624 

1 363 

6 

173 

7 116 

1 212 

151 

7 523 

1 248 

7 

154 

1 

7 245 

1 

1 387 

145 

7 527 

1 245 

Total 

1 200 

1 7 179 

1 245 

1,207 

7 542 

1 266 

Secondary 







Grammar 







1 

184 ' 

7 367 

1 162 

153 

7 615 


2 , ' 

180 

7 307 

1 184 

166 

7 687 


3 

— 

— 

' 

343 

7,534- 


Total 

364 

7 337 

1 172 

662 

7 591 

1 253 

^ Secondary 




1 



Modem 







1 

203 

7 239 

1 472 

193 

7 786 

1 263 

2 

122 

7 393 

1 283 

168 

7 716 

I 1 283 

3 

212 

7 072 

1 531 

^ 236 

7 702 

1 1 318 

4 

117 

7 206 

1 423 

116 

7 591 

1 199 

Total 

654 

7 208 

1 451 

713 

7 710 

1 275 

Total — all 







schools 

2^18 

7 213 

1 299 

2,582 

7 601 

1 267 


TABLE VI 

Analysis of Variance. Children attending Normal Schools 


Girls 


Vanation of Birthweight 

(lb)* 

Elegrces of 
Freedom 

Sum of 
Squares 

Mean 

Square 

1 Vanance 

1 Ratio 

P 

Between school types 

Between schools within school types 

Withm schools 

1 

2 

10 

2,205 

7 048 

13 309 
3719 856 

3 524 

1 331 

1 687 

2 09 

>0 05 

Total ' 

2,217 

3740 213 


1 


Between schools, all types 

12 

20 357 

1 1 696 5 1 01 

1 

- 


Boys 


Vanation of Buthweight 

Ob)* 1 

Degrees of i Sum of 
Freedom 1 Squares 

Mean j Variance 1 

Square ' Ratio 1 P 

Between school types ] 

Between schools withm school types 

Withm schools 

2 12 693 

11 II 807 

2,568 4115 577 

6 347 3 96 

1 073 — 

1 603 — 

0 05—0 01 

Total 1 

' 2,581 1 4140 077 

1 

' ! 


Between schools, all types 

13 1 24 500 

1 885 ' 1 18 j 

— 
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and also the whole sample of girls more variable 
than the boys If the three largest variances are 
- omitted — 2 logg is reduced to 12 10 and so becomes 
non-significant It is very cunous that the girls at 
'these four schools should be so vanable m birth- 
weight, whereas the boys attendmg the same four 
'schools — drawn from the same areas and often from 
the same families — should show no such difference 
We have no explanation to offer and the finding 
remains a disturbing one 
Reviewing the evidence as a whole we are disposed 
to conclude that it is safe to use the matenal for the 
comparison of large groups, the homogeneity of 
the school means m the guls, with only a shght 
departure in regard to school types in the boys, and 
the homogeneity of the school vanances m the boys, 
do seem to pomt to a body of data that is sufficiently 
rehable for this purpose, even though four schools 
are over-vanable in the birthweights of the girls 
Andj offioourae, rs more rmponfant of 
close correspondence with Martm’s accurate meas- 
urements dealt with m the preceding section 
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If there were an assoaation between high intelligence 
and high birthweight, pnmary school children would 
be expected to give a mean figure representative of 
the whole population, whereas secondary grammar 
school children would be higher and secondary 
modem children lower 'Yet with a difference in 
mean intelhgence of well over a standard deviation 
there is no mdication of any correspondmg difference 
m birthweight It can be safely concluded, there- 
fore, that m the general normffi population there 
can be no appreaable correlation between birth- 
weight and mtelhgence 

Anticipatmg the~next section, it may be asked 
Whether there is any indication that there is a higher 
proportion of low birthweights amongst the 
Secondary modem children compared with the 
Secondary grammar school children The figures 
show 

Percentage of children below 
6 25 Ib (boys) and 5 75 lb (gris) 
Pnmary 1 1 8 

Secondary Grammar ^ 10 7 

Secondary Modem ” 112 


' Lack of Association between Birthweight and 
Intelugence in Normal Schoolchu^ren 
The results of the precedmg section show that — 
there is no appreaable difference between the mean 
birthweights of children attendmg the three types 
of school To summarize the figures 


Type of School 
Primary 

Secondary Grammar 
Secondary Modem 


Mean Birthweight (lb ) 
Guls Boys 

7 18 7 54 

7 34 7 59 

7 21 7 71 


Percentage of children below 
5 25 lb (boys) and 4 75 ib (girls) 


Pnmary 

3 8 

Secondary Grammar 

3 6 

Secondary Modem 

4 7 


This last difference between the secondary grammar 
and secondary modem schools is not significant 
()(*= 1 89) Some cautjon is needed m interpreting 
this findmg The proportion of children at speaal 
schools IS so small that even if they were all included 
vnth the secondary modem children, the figures 


TABLE VII 

BiRTHWEIGinS OF SPECIAL SCHOOL CHILDREN NUMBERS, MEANS, AND STANDARD DEVIATIONS SEPARATELV DI 

Schools 


— 



Girls 

1 


Boys 



School 

No 

1 

Mean 

Standard 

Deviation 

No 

Mean 

Standard 

Deiiation 

1 

? 

4 

5 

6 

1 

9 

10 

11 

52 

41 

33 

23 

25 

27 

60 

51 

63 

1 6 605 

( 6 362 

7 206 
' 7 630 

I 6 942 

; 6 922 

1 7 133 

1 6 878 

6 869 

1 

1 401 

I 638 

1 785 

1 382 

I 564 

1 455 

I 762 

1 628 

1 712 

74 

64 

62 

28 

32 

49 

128 

65 

7 105 

7 509 

7 258 

7 861 

7 447 

6 920 

7 459 

7 756 

1 578 

1 121 

1 617 

1 764 

1 536 

I 734 

I 625 

1 344 

Total 

375 

j 6 905 

I 633 

502 

7 396 

I 552 
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•would not be appreaably changed Secondary 
modem schools contam some children whose 
mtelhgence is almost as low, or fully as low, as that 
of some children at special schools ' It cannot be 
deduced that this small fraction of the very dull 
does not mclude an undue proportion of very low 
buthweights, relatively enormous numbers would 
be needed, hbwever, to decide the pomt What ran 
be deduced is that the separation of children mto 
the bnghter fraction destmed for secondary grammar 
schools and the duller fraction destmed for secon- 
dary modem schools has no counterpart m any 
appreciable exc^ of low birthweights in the latter 
type of school In other words, a measurable 

- excess of low birthweights is found only m that 
portion of the range compnsmg relatively very 
low mtelhgences 

Homogeneity de the Special Schools in Regard 
TO Birthvveiqht 

Eleven special schools have been mcluded in this 
study, three being girls’ schools, two boys’ schools, 
and SIX mixed schools The means and standard 
deviations are shown separately by schools m 
Table VH 

Table Vm shows the analysis of v^ance 
Again usmg Bartlett’s method for testmg the 
homogeneity of the vanances, -2 log;;, is 5 51 for 
the girls and 16 09 for the boys, distributed as X* for 
8 and 7 degrees of freedom respectively 
The girls are therefore pierfectly homogeneous m 
regard both to school means and vanances With 

- the boys there is heterogeneity which just attains 


the 0 05 level of significance for school means and 
somewhat exceeds it for vanances This seems a 
satisfactory result, as some evidence of hetero- 
geneity, considerably more pronounced than Jias 
actually been found, would not have been surpnsmg 
The special schools cover a ■wide area and m view 
of vanations m local pohcy it imght well be that 
diflferent schools tend to receive rather different 
types of pupil 

Birthweights of Special School and Mentally 
Defective Children 

In -view of the uniformity of the mean birthweights 
of children at primary, secondary grammar, and 
secondary modem schools, these can be added 
together for comparison with the birthweights of 
the special school children and the certified mental 
defectives The companson is shown in Table IX 
The retarded children are hghter and more Vanable 
The differences between the normal children and 
the special school samples are significant, highly so 
m the boys The numbers of mental defectives are 
not sufficient for the differences to attain the level 
of significance, but the same trend is plam 

Inspection of Table II shows that these differences 
are not due to a stuffing of the whole curve, but to a 
large excess of very low birthweights amongst the 
backward children, together with a much smaller 
excess of very large weights Withm the- region 
6 25-10 75 lb m the boys and 5 75-10 25 lb in 
the girls aU three distnbutions are practically 
identical This companson is shown m Table X 

If, then, the low and very high weights are omitted. 


TABLE vm 

Analysis of Variance (Children attending Special Schools) 


Girls 


Vanation of Birthweight 
ab)= 

Degrees of | 
Freedom ' 

Sum of 
Squares 

Mean 

Square 

Vanance 
j Ratio 

P 

Between schools 

Within schools 

8 

366 

1 

35 126 
962 548 

4 391 

2 630 

j 1 67 

>0 05 

Total 

374 

997 674 


1 ] 


Boys 

Variation of Birth weicht 1 

Ob)’ 

Degrees of 
Freedom 

Sum of 1 
Squares ' 

[ Mean ' Vanancc I 
Square , ^ Ratio 

i 

P 

Between schools 

Within schools 

V 

1 494 ^ 

34 436 
1172 686 

4 919 2 07 1 0 05 

2 374 1 

Total 

1 501 

1207 122 1 
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TABLE DC 


of Normal, Special School, and IvIentally Defective Children 

Standard Deviations 


Numbers, Means, and 



Girls 



Boys 

Type of School 

No 

Mean 

Standard 

Deviation 

No 

\ 

Mean 

Standard 

Deviation 

Normal 

Special School 
Mentally 
Defective 

2,218 

375 

95 

7 213 

6 905 

6 752 

1 299 

1 633 

1 826 

2,582 

502 

248 

7 601 
1396 

7 368 

I 267 

1 552 

‘l 698 

y 

Comparison wrr 

TABLE X 

HIN BiRTHwnoHT 6 25-10 75 LB (Joys) and 5 75-10 25 lb (Gnus) of Normau, Special 

ScHcxDL Pupils, and Mental Defectives 



Girls 

Boys 

Type of School 

No* 

Mean 

Standard 

Deviation 

No* 

Mean 

Standard 

Deviation 

Normal 

Speaal School 
Mentally 
Defective 

1967 5 

295 9 

67 4 

7 475 

7 403 

7 605 

0 949 

1 006 

1 031 

2253 9 

398 7 

188 5 
<! 

7,876 

7 874 

7 866 

0 978 

1 043 

1 083 


• Fractional frcqacnde* are due to dmribution between adjacent groups of welgbu given lo j Jb and I lb 


the differences m means vanish, none being signifi- 
cant The backward children are still slightly more 
vanable, but the differences are very small compared 
^with those shown for the total frequency distnbu- 
tions m Table IX Addmg together the special 
school and mentally defective children, the vananoes 
aib as follows 

Girls Boys 

Normal children 0 901 1 0 9557 

-Backward children I 0255 1 1132 

Difference 0 1244 0 1575 

±0 0732 ± 0 0632 

The difference is not significant m the girls, but m 
the boys it is 2 49 times its standard error The 
curtailing of the frequency chstnbutions has, of 
course, produced marked negative kurtosis, so 
reducmg the standard errors of the vanances This 
has been allowed for by using the fourth cumulants 
Thus over a portion of the range that mcludes 
some 88 per cent of ndtmal children, there is no 
difference in means between normal children, 
special school children, and certified mental defec- 
tives The backii-ard children are sUll very shghtly 
more vanable, but the omission of the low birth- 
w eights and of a very smaU proportion of high 


birthweights has reduced the onginal large differ- 
ences to very small limits 
Turning now to the birthweights belcnv 6 25 lb 
m boys and 5 75 lb in girls, we find the followng 


percentages below these limits 

Girls Boys 

Both Sexes 

Normal 

Special 

10 6 

12 I 

II 4 

School 

Mental 

19 3 

19 3 

19 3 

Defectives 

30 7 

21 2 

23 7 


The excess of low birthweights amongst both kinds 
of backward children is very pronounced (It 
should be noted that the number of mentally 
defective girls is very small ) 

In order to make a finer comparison it seems best 
to treat both sexes together, addmg the small sample 
of feeble-minded to the speaal school sample (the 
range of I Q s is not very dissimilar) and also taking 
idiots and imbeciles together, as they arc too few to 
separate usefully The results are shown m Tabic XI 
The same figures are sho\vn in Table XII, but this 
time as relatne proportions, the percentage of 
bu^weights of normal children falling into each 
frequency group being taken as 100 
There is a stead> increase in the disproportion as 
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table XI 


CoMPA^N OF Percentages of Low Birthweights in Normal and Retarded Cwuren 




Group Boundanes (lb ) 

Normal 

^Special School and 
Feeble-nunded 

Idiots and Imbeciles 

Girls 

Boys 

(Total 4,800) 

(Total 923) 

1 (Total 297) 

4 75—5 75 

3 75-^ 75 

2 75—3 75 
<2 75 

5 25—6 25 

4 25—5 25 

3 25—4 25 
<3 25 

7 42 

2 95 

0 73 

0 31 

10 25 

5 37 

2 58 

1 19 

13 60 

5 62 

2 83 

1 68 

<5 75 

t 

<6 25 

11 41 

19 39 

23 73 


TABLE Xn 


Proportions of Low Birtitweiohtstn Retarded Chiujren with Proportions in Normals fixed at 100 


Group Boundanes flb ) 

Normal 

1 

Special School and 
Feeble-mmded 

Idiots and Imbeciles 

Girls 

Boys 

4 75—5 75 

5 25—6 25 

100 

138 

183 

3 75—4 75 

4 25—5 25 

100 

182 

191 

2 75—3 75 

3 25—4 25 

100 

353 

^388 

<2 75 

<3 25 

100 

384 

542 

<5 75 

<6 25 

100 

170 

208 


birthweight falls There are four times as many 
birthweights under 2 75 lb for gnls and 3 25 lb 
Tor boys as m the normal senes and this dispropor- 
tion becomes steadily less with each mcrease of 
one pound in weight 

The difference between special school children 
and the feeble-minded on the one hand and idiots 
and imbeciles on the other is smaller than might 
have been anticipated There does appear, how- 
ever, to be a shghtly higher proportion of small 
birthweights amongst the low grade defectives, but 
our senes is too small to pursue this pomt further 
^The chief finding, as far as our figures go, is that an 
excess of low birthweights seems to be almost as 
strongly associated with high grade mental deficiency 
as with idiocy and unbecihty 

Examination of Table I suggests that perhaps one 
should go a httle higher than the limits chosen m 
this paper before all discrepancy vanishes, but to 
add another half-pound, mcludmg as low weights 
girls imder 6 25 lb and boys under 6 75 lb , would 
make the comparison worse, not better, as is shoivn 
by the first results of this section Similarly, 
half a pound is slightly too big a differenceto make 
between the sexes In these matters, however, we 


are limited by our groupmg of birthweights, to 
which there was no alternative 

It remains to compare the very high weights, 
which we have fixed, after inspection of the frequency 
distnbutions, as above 10 25 lb for girls and 
10 75 lb for boys Here the figures are so small 
that we have added together the special school and 
mental defective sampjes The comparison is 
shown m Table XT IT 

It seems best to compare the large birthweights 
with those withm that range over which normal and 
backward children do not differ The excess of, 
large weights amongst the backward children is 
significant m the girls (x^=4 74) and highly so in 
the boys (;^= = 10 12) It should be recalled, 
however, that the mothers of the backward children 
are themselves, on the average, of lower mtelhgence 
than the mothers of the normal senes, and so there 
might be rather more mistakes, amongst the birth- 
weights as given by them It is very unhkely mdeed 
that the difference can be explamed m this way, but 
with small absolute numbers it is perhaps necessary 
to be cautious and to await the collection of more 
ample data before accepting this finding without 
some reservation 


5 ' 
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- TABLE Xm 

Comparison of Normal and Bacscward CioLDREN of Very Large Weights 



' 

t 

Girls 

1 

1 

1 

Boys 

- 


No* 

No * over 

Percentage \ 

No* i 

No * over 

Percentage 


5 75—10 25 lb 

10 251b 

over 10 25 lb * 

6 25—10 75 Ib 

10 75 lb 

over 10 75 Ib 

Normal 

1967 5 

. 16 2 

0 82 

2253 9 _ i 

14 8 

0 65 

Backward 1 

363 3 , 

7 6 

I 2 05 

1 

587 2 

1 12 4 

2 07 


• FractionaJj frcquenacj are dae lo distribution between adjacent groups of weights given to i Ib and J lb 


Low AND High BmTHWEiGHrs in Relation to 
Mental Retardation 

It would seenij then, if our conclusions are 
soundly based, that there is no appreciable general 
relation between birthweight and infelhgence, even 
’ idiots and imbeciles show no tendency to be hghfer 
at birth than gifted children, there is no shifting of 
the frequency curve But mental defectives and 
vciy backward children do include a substantial 
excess of low birthweights and a small excess of 
very high ones It is tempting, though not of course 
■ justifiable on the data of this paper, to translate 
these findings into the simple ^statement that very 
backward children differ from others m regard to 
birthweight simply in being more often premature 
or postmature 

Considering the low weights first, this study 
provides no evidence as to whether babies destined 
to be mentally defective tend to be more often 
premature than do normal children, or whether the 
prematurity (or immatunty) is the cause of the 
mental deficiency In all probabihty both are true 
Prematvmty with its associated fragile blood-vessels 
predisposes to intracranial haemorrhage, and it 
would not be surprising to find that the b^ of 
the excess is due to mental deficiency which is a 
consequence of the prematunty If the whole of 
the excess “were to be explamed in this way, our 
figures would mdicate that some 7 cent of 
mental defiaency amongst children of school age 
is to be ascribed to this cause This is likely to 
prove an overestimate, but we do feel 
Slough not negligible, fraction ^ J 

caused' If this is true, it is an important frachon 
foS^Lhke so much else m the causapon of mental 
dicSScy, this IS aYactor which offers the promise 

thrd?ftctives. It IS difficult not to asenbe tffis 
liabihty to birth mjury Our figures indicate that 


1 per cent of mental deficiency may be caused 
m this way 

It has already been pomted out that the defective 
and special school fractions are relatively small 
numencally Hence -the observed excess of low 
weights amongst these children does not mean a had 
prognosis as regards subsequent mentality for the 
mdividual premature child Even below 3 25 lb 
forgu-Isand2 751b for boys, where the percentage 
IS multiplied fourfold as compared with normal 
schoolchildren, the likelihood that any given child 
below these limits wiU be mentally defective should < 
not exceed 10 per cent But it is not without 
significance, perhaps, that of the only tivo children 
wth birthweights of H lb in our 6,000 (both 
checked and found to be correct), one was at a 
special school and the other was an imbecile 

These findings seem to agree well with studies on 
the development of immature or premature babies 
As already mentioned, the literature has recently 
been summarized by one of us (Asher, 1946) On 
the whole there is a rather remarkable agreement on 
the facts, namely, that a proportion of such children 
which may be estimated very roughly at 10 per cent 
IS mentally defechve or very backward To select 
one careful study as an example. Rosanoff and 
Inman-Kane (1934) found that 10 3 per^nt of 
their 381 subjects had I Q s below 76 Where the 
various wnleis differ is not so much on the facts 
but m the point of view from which they regard 
them Some, the pessimists, pomt out ^ 
proportion of mental deficiency is far hi^er thM 
m children of normal birthweight, others, the 
optimists, are more impressed by the fact that any 
giv^remature chUd is much more 
up with normal mentahty than to be mental y 

^^^st'nking. and perhaps surpnsing, point about 
almost if not quite as 

feeble-mindedness and pronounced bacloA-ardn 
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as it IS with gross damage resulting m idiocy or 
imbecility But once agam this is m harmony with 
the findmgs m the previous study (Asher, 1946) and 
apparently with the hterature generally 
It may not be out of place to say a word about the 
accepted figure of 5i lb as markmg the hmit of 
immaturity First, this study, as well as others, 
indicates that a sex difierence should be made 
Kam (1947) suggests that the lumt should be 0 25 lb 
higher for boys, the present study mdicates a 
sUghtly larger difference, about 0 4 lb Further 
refinements might well include adjustments for 
parity and also m the case of twins, Jhough these 
are somewhat less important. Secondly, at least 
from the point of view of some assoaation with 
subsequent mental impairment, the accepted limit 
IS a httle low As has been shown above, there is 
evidence, of some onfavoomWe effect, op to about 
5 75 lb for gals and about 6 25 lb for boys 
As regards low and high weights and them 
association with mental deficiency, this is a prehrmn- 
ary study We have made no attempt to subdivide 
the defective children by types, or, except very 
roughly, by grade Our figures are too small for 
this Far larger numbers are needed and, coupled 
With this, much more detail There would seem 
to be good indications that further studies on these 
hnes shouldlead to useful results 


Summary 

1 A sample of 4,800 birthweights of children 
attendmg pnmary, secondary grammar, and second- 
ary modem schools was obtained by questiorung 
the mothers The frequency distnbutions corre- 
sponded very closely to those of Martm’s senes of 
birthwei^ts accurately measured at a maternity 
hospital, the resemblance between the two senes 
extended to means, dispersions, and to the type and 
amount of departure from normahty The mdm- 
dual school means and vanances were satisfactorily 
homogeneous except that for some unexplamed 
reason the .girls at four schools were over-vanable 
It IS concluded that birthweights obtamed in this 
way can safely be used for certam purposes, such as 
t e companson of the means of large groups 
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3 A sample of birthweights of children attending 
special schools for the educationally subnormal, and 
also a sample of certified mental defectives, had 
lower mean birthweights and also showed more 
vanabihty than the normal children These differ- 
ences are entirely due to an excess of very low 
birthweights amongst the backward children, 
together wth a very-much smaller excess of very 
large buthwei]^ts Between the hrmts 5 75 Ib 
to 10 25 lb for girls and 6 25 lb to 10 75 lb for 
boys (a range which mcludes 88 per cent of brrth- 
iveights of normal children) there was no difference 
between the normal and the backward senes 

4 The excess of low birthweights amongst the 
backv.'ard children increases steadily as birthwei^t 
falls The excess is not more than about 50 per 
cent m the region 4 75 lb to 5 75 lb for girls and 
5 25 \b to 6 25 tb for boys But theie are about 
four times as many buthweights below 2 75 lb 
and 3 25 lb respectively m the backxvard children 
as there are amongst the normals The excess of 
low birthweights is httle greater amongst idiots and 
imbeciles than it is amongst the feeble-minded and 
borderhne defectives 

5 The fact that special school children and 

certified defectives form a relatively small proportion 
of the population means that the figures just quoted 
mdicate ttat the child of low bulhwei^t is much 
more likely to be of normal mentahty than to be 
defective or very backward The chance for those 
of the lowest birthweights, as quoted above, is 
probably not worse than 10 per cent ^ 

We are greatly indebted to the Middlesex County 
Council and the London County Council for the facihties 
made available at the schools, and in particular we should 
like to acknowledge the generous assistance of Dr A A 
Turner, School Medici Officer of the Borough of 
Finchley, and aU the head teachers at the Fmchiey schools 
and at the additional special schools for educationally 
subnormal children situated in the wider areas The 
birthweights of the sample of certified mental defectives 
were very kmdly provided by Dr R M Norman, 
Medical Supenntendant of Stoke Park Colony, Bnstol, 
who had obtamed them durmg the course of a much more 
detailed investigation mto the birth histones of the 
younger patients under his care We are mdebted to 
Mrs M G Young for prepanng the figure 


^ uo appreciable difference betw 

the birthweights of children attendmg the ff 
opes of school As secondary grammar j 
STCond^ modem children differ by more thai 
standard delation of Bmet I Q , it is concluded t 
there can be no appreciable assoaation beUv 
bi^weight and mtelligence in the general populal 
taken as a whole 
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Boys I 2S 225 325 4 25 5 25 625 7 25 8 25 9 25 10 25 II 25 1225 13 25 

GROUP BOUNDARIES ib 

Fio 1 — Companson of percentage frcquenc> dislnbuiions of birthweights of 4 800 normal schoolchildren and 
1,220 mcntallj retarded children (special school and certified defecines) 
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CONTROL CHARTS FOR THE STANDARD MORTALITY RATIO 

1 

BY 

G HERDAN 

From the Department of Preventive Medicine, University of Bristol 


The Registrar General for England and Wales 
tells us not only how fast our species is killed, but 
what kills It, and the preference a specified disease 
has for different age-groups and for different 
occupations The selectivity in the action of the 
vanous killers of our species with regard to social 
status and occupation has found expression in the 
so-called Standard Mortahty Rabo (S M R ) which 
is the index the Registrar General uses for the 
purpose of describing the selective action of diseases 
TTie S M R may be bnefly explained thus The 
Registrar General calculates “ standard deaths,” 
which are the numbers obtained by applying the 
general mortality rates of Table 3 of the Registrar 
General's Decennial Supplement England and Wales, 
Part Ilk, Occupational Mortality, 1931, for all males, 
_ all mamed women, or all single women, as the case 
may be, at the appropnate age-groups, 20-25-35-45- 
55-65, to three times the census population of the 
occupational group as given mTable 4 of the Report, 
and summing the products They represent Jhe 
deaths which would result in an occupation group 
if that group were exposed at each age to the 
standard mortahty nsks The S M R is the percent- 
age ratio of the deaths actually registered for the 
group to the calculated standard deaths 
There is, however, apart from ^stematic and 
acadental errors of diagnosis, a type of error to be 
taken mto account m companng S M R s This is 
the error due to the fact that the people followmg 
a certain occupation form only a comparatively 
small sample of the total population Such a 
sample, if taken at random, may mclude a greater 
/or smaller number of persons sensitive to the 
disease m question, or to disease in general That 
number, provided the sample is truly random, is 
due to chance only Any mcrease m the S M R 
due only to the inclusion of a greater number of 
sensitive persons must not be put do\vn as due to 
the occupation orliocial status We must, therefore, 
allow for chance fluctuations in the S M R of a 
popiflation group before judging its S M R for 
significance 

There will be a certam probability for a deviabon 
o a specified magmtude to occur due to chance only 


The deviation of the S M R from 100 per cent must 
be considered in the hght of these chance deviabons 
(Yule, 1934) The Registrar General’s method of 
doing this IS descnbed m his Decennial Supplement, 
Part Ilk A table is given from which to read the 
hmits withm which a difference m the S M R cannot 
be considered significant or highly significant. These 
hmits vary with the number of deaths in the popula- 
tion group, and thus with its size In his discussion 
of the vanous S M R.S the Registrar General takes 
the standard error mto account But smce the 
report of the Registrar General compnses 176 great 
foho pages of text and 228 similar pages of tables, 
some measure of conclensabon would appear 
desirable for doctors, and particularly for medical 
officers, who either cannot spare the tune for study, 
or have not the mathematical stamma for wading 
through large numencal tables and at the same time 
applymg the entenon of the multiples of the standard 
errors to every S M R m which they happen to be 
mterested It is with this m mmd that the foUowmg 
charts have been constructed The quality control 
chart (Herdan, 1948) is here mtroduced as a device 
for facihtatmg the use of the standard error m 
judgmg the significance of S M R s 
The general structure of these charts is as follows 
A straight hne represents the S M R for the total 
population (all males, all mamed women, all single 
women, as the case may be) for aU causes or for 
specified diseases The curved hnes are drawn at 
distances representmg 1 5 and 2 5 of the standard 
error of the S M R , (adhermg to the practice of the 
Registrar General) and thus includmg its chance 
vanation m about 14 out of 15 and 1'60 out of 161 
cases respectively on the basis of an assumed normal 
distribution of the chance vanations According 
to the size of the random sample (more precisely, 
according to the number of deaths m the population 
group) these hnes are at different distances from the 
mean line Agam adhermg to the practice of the 
Registrar General, they represent the “ probable 
and “ highly probable ” border hnes between chance 
vanation and true or real differences m the S M R , . 
according to sample size They can also be regarded 
as a sort of mathematical gauge by which the 
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- CONTROL CHART OF SMR, MALES^ ALL CAUSES PART I 



Fig 1 


significance of a difference m 
S M R s IS quickly ascer- 
tained All we have to do is 
to plot the SMR for the 
occupation group in question 
as the vertical ordinate 
against the total number of 
deaths in that group during 
the time under consideration 
as the honzontal ordmate or 
abscissa for the cause or 
causes m question - If the 
pomt falls beyond the outer 
control Ime (2 5 times the 
standard error) we can be 
satisfied of a real difference 
and may use it as a reliable 
pomter to further mvestiga- 
tion If the point falls beyond 
the inner control hmit (I 5 
times the standard error) but 
not beyond the outer control 
limi t, the difference is prob- 
ably significant and well 
worth mvestigatmg further 
As an illustration of the 
method the following control 
charts have been prepared 
to show in males the S M R 
for all causes (Figs 1 and 2), 
mfluenza (Fig 3), respiratory 



II 


lU 


Employers and manage^n Occupation 
' Orders VUI-XXL XXXI 
Inn- hotel-keepers 


II 


4 

14 

16 

17 

23 

46 


Coal hewers and getters 

Masons 


T' 


Bank and insurance officials 
aergymen (Anglican Church) 
Ministers of religion (excluding K C I 
Professional engineers 


-\ 1 

12 

51 

1 

' 64 


Farmers and their relaUies 
Employers and managers 
chemicals, etc. 

Railway offiaals 
Commereial travellers 
„ , Retail salesmen, gr^ry 
68 Civil Service and Local 
j administrative executive 
74 I Teachers (not music) 

81 I Draughtsmen, costing clerks, etc 


gas bricks 


Authoritj 


III 


2 

15 

27 

35 

38 

40 


Gardeners nurserymen florists 
Workers m chcimcal protases 
Plumbers (not chemical plumbers) 
Makers of textile goods 
Bakers and pastrycooks 
CaiTientcrs 
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tuberculosis (Fig 
4), cancer (Fig 5) 
For each chart 
the occupational 
groups have been 
hsted for which the 
S M R falls beyond 
the outer control 
limits, and thus 
signifies that the 
mortahty, due to 
all causes or to the 
specified diseases, 
exceeds or is less 
than that of the 
total population by 
an amount which 
must be regarded 
as significant 
In this 'ray we 
are not misled by 
the great number of 
S M R Sj differing 
from 100 by greater 
or smaller amounts, 
■which very often 
mean nothmg smce 
they may be due to 
Samphng fluctua- 
tions only The 
companson between 
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TABLE I — Continued 


~ IV 

61 

65 

79 

80 

! 9 

Retail propnetors dairy, meat, fish, 
greengrocery 

Retail salesmen dairy, meat, fish, 
^^^^ocery 

Hairdressers 

/N 1 - 

1 

45 

1 

52 

53 
56 

' 58 
’ 69 

! 82 

Bncklayers 

Platelayers 

Railways engine driver* 

Railways signalmen 

Road transport motor drivers 

Postmen and sorters 

Police 

Domestic servants (mdoor) 

Typists and other clerks 


25 

26 

33 

34 
39 
55 
78 

44 1 

V 

59 

66 

87 

88 

, workers above ground 
fumacemen 

Metal glazers, polishers, etc 

or alcoholic dnnks 

horse drivers 

rv ' 6 

III 
' 86 

1 

1 

^al mines conveying material to shaft 
^ai mmes making and repainng roads 
Mone miners, quarriers 

Boiler firemen and stokers 

V 

Builder^ maert*»»» 1 -L ^ 

1 1 

Wflfpr labourers | 

ol'SSEK'”'"'”'”"'” 

°‘her unskilled | 

V ! 3 1 
48 

t i 

' . 

' 1 

Agncultural-and gardeners labourers» etc- 
Nawics m building trade, etc 




High 


Social 

Class 


I 

II 


No 


Occupation 


HI 


77 


Inn hotel keepers 


Coal hettcrs and getters 
Metal moulders and die casters 


IV 


18 


Iron and steel foundry fumacemen 


Genera! labourers 

Genera! labourers and other unskilled 
workers 


Low 


Social I 
Class No 


II - 


Occupation 


III I 35 Makers of textile goods 
40 Carpenters 

50 Paper hangers, painters etc 
I 69 Policemen 


IV 


I 48 Nasvicsin building trade etc 
' 66 I Costermongers etc. newspaper sellers 
















control charts for the standard mortality ratio 


the graphs for 
influenza and 
respiratory 
tuberculosis is 
very instructive 
in this respect 
Although even 
in the former 
the S M R s 
often differ 
ividely from one 
another and 
from 100, yet 
most of them 
ard compnsed c 
between the ^ 
outer control 
limits, thus 
affording no 
- clue whether in- 
fluenza IS an 
occupational 
disease to a high 
degree 

Respiratory 
tuberculosis, on 
the other hand, 
shows a very 
great scatter of 
SAl R s, extend- 
ing considerably 
beyond the 
outer control 
limits, and thus 
characterizing 
the disease as 
highly “ occupa- 
tional ” in the 
tvider sense of 
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TABLE ni 

Key to Fig 4 giving List or Occupations tor which S M R is siGNincANTLY High and Low 


Occupation 



High 


No ^ 

Occupation 

1 Social 
[ Qass 

No 

f 

1 

1 

1 I ! 

67 j 

72 

73 
75 


Bank and insurance ofBcials 
Judges barristers solicitors 
Physiaans, surgeons 
Professional engineers 


1 1 Farmers and their relatives 
12 Employers and'managers gas, bricks, 
chemicals etc 

28 I Employers and managers in Occupation 
Orders VIU-XXL XXXI 
51 1 Railsvay officials 
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- 


60 

62 

68 

74 

81 

proprietors, etc., e g grocery 
Wholesale proprietors, etc 

Civil Service and Local Authority 
admmistrative and executive 

Teachers (not music) 

Draughtsmen, costmg clerks, etc. 

^ m- ; 

1 

14 

35 

3i5 

37 

1 

43 

46 

49 

50 
55 

79 

80 
83 

Potters, ware-makers etc 

Makers of tertile goods 

Boot and shoe makers, repairers 

Boot and shoe workers and factory 
operatives 

Pnntmg machine minders, pnnters, etc 

Masons i 

French polishers 

Paper hangers, painters etc 

Road transport horse dri\ers 

Waiters 

Hairdressers 

Typists and other clerks (other than 

Civil Service) 

HI 

i 

2 

4 

15 

27 

31 

38 

40 

45 

52 

53 
56 
69 
85 

Gardeners nurserymen, florists 

Coal hewers and getters 

Workers in chemical processes 

Plumbers (not chemical plumbers) 

Textile weavers (cotton) 

Bakers and pastrycooks 

Carpenters 

Bricklayers 

Railways engine drivers 

Railways signalmen 

Road transport motor drivers 

Police 

Stationary engine drivers not underground 
in mines 

IV 

18 

Iron and steel foundry furnaceraen 

IV 

6 

Coal mines conveying material to shaft 

■" 

25 

Metal grinders 


7 

Coal mines making and repairing roads 


26 

Metal glazers, pohshers, etc 


8 

Coal mines other workers below ground 


78 

Barmen 


47 

Platelavers 


87 

General labourers 


86 

Boiler firemen and stokers 

V 

23 

Boiler-makers, platers and iron shipwrights 

■ns 

3 

Agricultural and gardeners labourers etc 


57 

Water transport dock labourers 


48 

Navvies in building trade, etc. 


59 

Messengers and porters 





66 

Costermongers, newspaper sellers 





88 

General labourers and other unskilled 






workers 





^ L 

BBHI 




TABLE rv 

Key to Fio 5 oivinq Let of Occupations for which S M R is significantly High and Low 


High 

Low 

Social 

Class 

No 

j Occupation 

' Social 
j Qass 

No 

Occupation 

I 

— 


j I 

67 

70 

73 

Bank and insurance officials 

Qergymen (Anglican Church) 

Physicians, surgeons, eta 

U 

28 

77 

Employers and managers in Occupation j 

Orders VHI-XXI XXXI 

Inn- hotel keepers 1 

! " 

I 

68 

74 

81 

Farmers and their relatives 

Civil Service and Local Authority 
admimstratrve, executive 

Teachers (not music) 

Draughtsmen, costing clerks etc. 

UI 

16 

17 

1 Furaacemen roliere and sXjllcd assistants 
j Metal moulders and die casters 

i i 

1 1 

m 

. i 

2 

27 

40 

53 

56 

Gardeners nurserymen flonsts 

Plumbers (not chemical plumbers) 
Carpenters 

Railways signalmen 

Road transport motor druers 

IV 

; 13 
: 18 
39 
55 
78 

! Skilled workers in gas works semce IV 

Iron and steel foundry furnaoemen 

Makers of alcoholic drinks 

Road transport horse dru'crs 

Barmen 

! 5 

6 

7 

8 

Coal mines workers below ground other 
than hewers 

Coal mines conveying matenal to shaft 
Coal rmnes making and repairing roads 
Coal mines other workers below ground 

V 

44 

57 

59 

87 

88 

Builders masons, and labourers V 

Water transport dock labourers 

Messengers and porters , 

General labourers , „ j 

General labourers and other unskilled 
workers 

3 1 Agricultural and gardeners labourers etc. 
48 Navvies m building trade, eta 

1 

1 

























76 


G HERDAN 


the term That is, either the employees of certam 
occupational groups are at an increased nsk of 
dying from respiratory tuberculosis, or a sort of 
selection takes place which makes persons afflicted 
by the disease gravitate to certain occupations more 
than to others 

On-the basis of the control chart it-is possible to 
express the scatter of the S M R which is charac- 
tenstic for a given disease m a smgle figure One 
way of domg this is to count the points outside the 
outer control limits and express their number as a 
percentage of the total number of pomts plotted 
We thus obtam for 


Influenza 

12/67 

18% 

Cancer 

32/86 

37 2% 

Respiratory tuberculosis 

57/84 

67 85% 

All causes 

60/88 

68 2% 


For the purpose jof companson between different 
diseases,, or between a specified disease and “ all 
causes,” mdex figures might easdy be constructed 
Taking for instance the percentage of pomts outside 
the control hmits for “ all causes ” as our standard 
of companson, i e as 100 per cent , the relative 
scatter for the three specified causes results as — 
Influenza, 26 5 or approximately one quarter of 
the scatter due to “ all causes ”, cancer, 54 7 or 


shghtly more than one half of the scatter due to 
"all causes”, respiratory tuberculosis, 99 7 or 
approximately the same as the scatter for “all 
causes ” 

Although the Registrar General distmguishes by 
means of the S M Ri between occupational groups 
■with regard to a speafic cause of death, it seems 
very d'esirable to have a method for distinguishmg 
between diflferent causes of death with regard to the 
extent to which they are selective m their action upon 
occupational groups The integrating device wluch 
is ne^ed for doing this is provided by the control 
chart, giving a complete picture and taking at the same 
time the standard error of the S M R mto account 
It reveals the degree of sigmficant heterogeneity in 
the action of a specified lethal agent upon the 
occupational groups It also enables us to express 
that degree of heterogeneity, and the difference 
between different causes of death in that respect 
by a smgle index figure 
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SOCIAL MEDICINE 

A STUDY OF THE FIRST HUNDRED PATIENTS OF A 
- UNIVERSITY DEPARTMENT OF INDUSTRIAL HEALTH 


BY 


R C BROWNE, I F BECK, and R I McCALLUM 

{From the Nuffield Department of Industrial Health, University of Durham, King’s College, 
- Newcastle-upon-Tyne) 


The first report of the Nuffield Foundation (1946), 
refemng to the subject of industrial health, states 
that 

Industnal hazards and diseases, which hitherto have 
claimed rrfost attention, do not constitute the whole of 
the subject departments of industnal health 

should be closely alhed with whatever organization the 
universities should establish for the study and teaching 
of social' medicme Industnal health is one of the most 
potent, if still mainly potential, executive branches of 
social medicme 

It IS timely now to ask what kind of problems are 
encountered m the routine practice of a department 
of industnal health in an area of heavy mdustry, 
how does It deal with them, and how does the 
practice compare with the precepts already laid 
down (Browne, 1947) 


Methods 

When clmical work was started a circular was sent 
out under the joint auspices of the university and its 
teaching hospital to all general practitioners m the 
North-East Hospital Region This drew their 
attention to the formation of the department, and 
pointed out that it would receive cases of medical 
industnal disease (with the exception of skin 
conditions) scheduled under the Workmen’s Com- 
pensation Acts, together with any other medical 
conditions in the causation of which the nature of 
the patient’s work was thought to have played a part 
It was difficulf to forecast the response to this 
circular, but it was thought wiser to aim at one 
which would be too small rather than too big, hence 
the rather narrow drafting of the notice 
An out-patient clinic was instituted in a smte of 
three communicating rooms, two for the cliniaans 
who see patients simultaneously, and the third for 
me soaal assistant. The patients see the doctor 
first and then the social worker, because they expect 
to start by telling a doctor about their symptoms. 


and imtil they have done this they are not ready to 
discuss their social difficulties Also, the social 
worker would have to take her social history 
bhndfold if she had no indication of the chmcal 
and mdustnal histones and their possible imphca- 
tions The clmical and mdustnal notes and the 
social summary were designed, and are kept, as a 
whole inside one folder Letters are' written to the 
patients’ doctors by the chnician and have references 
to these three divisions of the whole problem 
Management is decided jomtly between chmcian 
and soaal worker, and smee both are members of 
the same department, formal case conferences are 
unnecessary 

The same prmciples guide the m-patient work, 
which is done m the Department’s own beds withm 
the mam division of medicme, with which there is 
the closest connexion 

Full details of a single case history will serve to 
illustrate the scope of the mformation recorded 

Mr A.B , aged 34 years, had noticed for the last three 
weeks increasing weakness of the right hand, which had 
become stiff, clumsy, and useless He had had “ stomach 
cramps ’ and constipation for one week 

For the last 20 months he had worked as a plate paster 
m a lead battery works He had also been weighing dry 
red lead powder and then mixing it with distilled water 
and sulphuric acid to form a paste His previous 
occupations were age 14-28, plasterer s labourer, age 
28-32, in Army (Royal Engineers) 

Physical examination showed him to be a pale, thm 
man, with a bilateral congenital ptosis more marked on 
the nght Wasting and weakness of the muscles of the 
nght hand, forearm, arm, and shoulder were observed 
and right wrist drop Sensation was absent over the 
' right hand and forearm, with evening glove distribu- 
tion present over the arm Examination disclosed no 
other abnormality Blood exammaiion gave a red cell 
count of 3 95 mill percu mm , Hb 71 percent colour 
index 0 9 

His social historv was that he was bom m Newcastle- 
upon-Tyne, son of a regimental sergeant major who 
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Af>„«mv»g w., w„k]v 


at OA -u™.. j 7“ wuitLb Alter marrying 

^ “ u cousins and laler^th 

S-e ‘°8cther with his 

S he ^ employer’s comment was 

th^ he was one of his best workmen 

per week until he 
’’’s wage 

^TvTr J ® compensation His wife had to 

wasl^ le^ w ™til the compensation claim 

WM setti^ He was a nervous man, unsure of himself 
and easily upset by -any suggesuon that he might be 
malingering Controversy over compensation and 
repeated examinations by different doctors in this 
connexion made him increasingly introspective and 
preoccupied ivith his illness 
The patient's factory was visited, it employed only 
sw men, and was estabhshed during the 1939-45 war m 
old acc»^odation His job was to spread a red lead 
and sulphunc acid paste on to a solid lead gnd about 
9 in square Rows of pasted gnds Were wrapped in 
paper and taken info the ' drymg room,” which was 
merely an area of the mam workshop m which there was 
a coke stove When dry, each plate n’as broken in baif 
to form two small ones The plates were then packed 
in boxes In a comer was a small rmllmg machine for 
trimmuig the plate lugs, and although this was under 
an exhaust ventilation hood, a quantity of the metaihe 
lead dust came out into the mam u'orkshop The 
workshop was dry-swept, and the red dust of lead oxide 
could be seen lying on the lampshades and ventilators 
On commg to work m the monung, a man took his 
dusty Overalls out of a locker and pul in his coat, thereby 
transferring lead oxide dust from his work to his home ^ 
clothes 1 

The clinical diagnosis was, therefore, lead poisoning 1 
with' hysterical anaesthesia of the nght arm The social s 
diagnosis was loss of earnings, change of employment, i 
and compensation difficulties, and the industrial diagnosis t 
a slum factory with madequatc management and hygiene ^ 

The patient was managed by treatment with bed rest 
for two weeks, followed by one week’s retraimng A 
high calcium diet with vitamm D and ferrous sulphate ' 
was given The right wnst was splinted m the ‘ cock- 
up ” position, and then increasingly active exercises 


h rrL^i?® payments were continued for 

K ti, discontinued on the grounds that 

IS ifte disability was no longer the result of lead poisonmg, 
s ne patient s mcomc was thus reduced to £4 per week 
He still mamtamed that he could not use his hand for 
e heavy manual work, and he had been obliged to refuse 

^ <his reason He 

lelt ttat he had been unjustly treated, and decided to 

1 take the case to court The final results of this unfortun- 
I ate medico-Iegal controversy’remam to be seen Mean- 
1 while, the patient is bemg encouraged to take a practical 
: and unemotional view of his difficulties 

1 Ourmg the earlier stages ofhis illness he needed a good 

social worker, but the support 
was given to him then was gradually withdrawn 
As his self-confidence mcreased, he became able to take 
the mitiative m dealmg with problems for himself, and 
his morale has improved during the last few months ^ 
Two unofficial visits to the patient s former factory by 
the departmental staff and an official visit from the ftctoiy 
mspector, led to improvements in the level of hygiene 
These were first shown by improvements in the clothes 
locker system, together with greater attenhon to floor 
damping and cleanliness 

Occupational Groups 

Sixty-nine per cent of the patients were coal 
miners, usually coal face workers or men who had 
been face workers, but for vanous reasons, often 
dyspnoea, had changed to less strenuous odd jobbmg 
work paid at a daily rate One patient had mined 
lead, and another wonstone Four men worked m 
foundnes, and there were two arc welders and three 
lead workers (one pasting battenes, and ^vo 
smelters) There were also four tar workers The 
remaining 16 men were engaged in vanous occupa- 
tions which ranged from baker to bus conductor, 
and included a tnnitrotoluene worker, a plumber’s 
mate, a steel erector, a coke worker, and a phenol 
worker (Table I) 

TABLE I 


were given to the affected hand and arm 
While he was m hospital, the Disablement Rehabihta- 
tion Officer from the local employment exchange was 
asked to see him, as the risk of further contact with lead 
made it unwise for him to return to any job m the firm 
where he bad previously worked. Before he started 
work legal advice about his compensation was obtained 
He was then found work by the Mimstry of Labour m a 
clothing factory Here he took messages, swept the 
floor, and tied up parcels, and with wages and partial 
compensation his income was £5 lOs per week 
He was receiving compensation under the old Work- 
men s Compensation Act, and after six months the 
insurance company raised the question of a lump sum 
settlement The complications which followed were 
most perplexing to the patient, and no final settlement 


Analysis or Occupations 


Occupation 


No of Cases 

Mining 



Coal 

69 


Lead 

1 


Ironstone 

1 





71 

Lead workers 


3 

Tar workers 


4 

Foundry men 


4 

Arc welders 


2 

Vanous trades 


16 

100 
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TABLE n 


Analysis of Types of Illness in the Series 



Type of Illness { No of Cases Totals 

Chest - 

Pneumocomosis of coal mmers [ 21 

(1 with pulmonary tuberculosis and 1 with mmers’ nystagmus) ‘ 

Siderosis 2 

Silicosis (1 with pulmonary tuberculosis) , 2 ] - 

Pulmonary tuberculosis 5 1 

Chrome bronchitis and emphysema .23 , 

Other chest conditions 4 57 

Pulmonary oedema, followmg shot finng 1 ' 

Caremoma of bronchus -r 1 ' 

Spasmodic asthma 1 I ' _ 

Acute bronchiohtis, followmg exposure to metal fume 1 | 

Intoxications 

Tnmtrotoluene , I 

Lead ' ' 3 

Carbon monoxide (9 industrial, 2 other) 11 15 

Dennatohglcal 

Tar (2 dermatitis, 2 epithehomas) ' 4 

Vanous 1 2 6 


Psychiatnc i 7 ' 

Cardiovascular 6 

Miners’ nystagmus 2 

Vanous conditions 7 22 


100 


Medical Pathology 

Diseases of the chest were found m 57 per cent 
of the men (Table 11) Of these, pneumocomosis 
of coal mmers (21 per cent ) and chrome bronchitis 
(23 per cent ) were by far the commonest conditions 
diagnosed All the cases of coal mmers’ pneumo- 
coniosis were m coal face workers, and the radio- 
logical changes which they presented are similar 
to those described by Hart and Aslett (1942) and 
more recently by Davies and Maim (1948), whose 
method of classification has been used Sixteen 
men had simple and five complicated pneumo- 
coniosis (Table 111) Two cases of sihcosis were 
seen, one of the nodular type m a steel dresser, and 
the other m a lead imner with complicating open 
tuberculosis In both these cases the diagnosis was 
confirmed at autopsy There were also two arc 
welders m whom there were radiological changes 
suggestmg siderosis In 23 men there was a 
diagnosis of chrome bronchitis and emphysema. 
With varymg degrees of disabihty These were also 
mostly face workers m coal mines who had been 
referred to us pnmanly to exclude pneumoconiosis 
Their average age was 54 years, compared with an 
aierage age of 51 years m those with pneumo- 
coniosis Of other chest conditions seen, there 
Merc five cases of pulmonary tuberculosis without 


any occupational hazard compheatmg it, and one 
case each of bronchial caremoma, spasmodic 
asthma, acute bronchiohtis followmg exposure to 
metal fume, and pulmonary oedema followmg shot 
finng 

TABLE m 

Pneumoconiosis of Coal Miners (classified according 
TO Davies and Mann, 1948) 


Type 

1 1 

1 Category 

I No of Cases 

Simple 

' 1 

1 6 


2 1 

; 3 


3 

7 


, 4 

0 

Compheated 

! ^ 

0 


1 B 

. 3 


C 

1 


D 

1 



21 





Industrial poisomng, mainly by carbon monoxide, 
occurred m 13 patients, eight of whom were miners 
admitted following underground explosions, and 
one a man who had been working on a gas mam 
Lead intoxication was found m three men two of 
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■wliom were engaged m smelting, and the third in 
battery pastmg One man, a T N T worker, was 
thought to have a toxic gastntis There were no 
fatal results in all these men 

We have not set out to treat skm conditions, but a 
few (six cases) have been seen, mcludmg two 
of epithehomata in tar workers A. group of seven 
men m whom the mam complaint appeared to be a 
psychological disorder, were mcluded in the first 
100 patients seen, and were reassured or referred 
elsewhere for specialist treatment 
* Six patients were found to have disorders of the 
cardiovascular system, all coal miners except one, 
and all elderly apart from a miner of 35 years with 
. mitral stenosis Mmers’ nystagmus was seen m 
three men, one of whom had a pneumocomosis for 
"which he had been fully compensated, and whose 
capacity for work was greatly limited by that alone 

Finally, there were seven men in whom vanous 
conditions were found chrome ulceration of the 
nasal septum, chrome nephntis, blephantis, chrome 
naso-pharyngitis, laiyngeal fibroma (m each case 
unrelated to occupation), a resettlement problem, 
and one fit man who had been suspected of havmg 
pneumocomosis 

Social Pathology 

The most frequent chnical conditions seen were 
chrome bronchitis, coal miners’ pneumocomosis, 
and cases of gassing, and it is of value, therefore, to 
trace the relation of soaal to medical pathology in 
those conditions 

The commonest and most important soaal 
problems found among adult patients are matenal 
difficulties connected with employment, income, 
housmg, and domestic care, and the emotional 
difficulties which may complicate them (Beck, 1947) 
The number and seventy of these difficulties among 
any group of patients depends on the length of the 
illness and the amount of disability which it causes 
A clear-cut illustration of this may be seen m Table 
IV, where the patients ivith diseases of the chest 
and those with carbon monoxide or other gas 
poisoning have been separated from the rest of 
the senes The patients wth chest diseases were 
not acutely ill, feiv of them could benefit from 
medical treatment, and many of them seem from 
a narrow chnical viewpoint to be ratherunmteresting 
But from a social pomt of wew then pathology was 
sometimes acute and often highly complex, and they 
formed an unusually interesting group The men 
who had been oiercome by gas poisoning were \ery 
ill and were m urgent need of sValled medical 
treatment, but they made rapid and complete 
recovenes Their soaal difficulties were mimmal. 


and no social treatment was needed The only 
exception to this was an attempted suicide whose 
social problems had been the cause, and not the 
result, of his carbon monoxide poisoning 


TABLE IV* 

Effects of Illness on Social Background 


1 

Disease 

j Degree of Social Difficulty 


None 

Minor 

Ser- Un- Total 
lous known 

Pulmonary 1 

3 

10 

39 3 55 

Gas poisoning 

10 

2 

1 0 13 

Other 

8 

8 

1 

13 3 32 

Totals 

21 

20 

,53 6 100 


• In this and Jatcr tables one patient with bronchiolitis and one 
With pulmonary otdema both of whom were overcome by fumes 
while working, have been mcludcfd in the gas poisoning group and 
not among diseases of the chest 

Problems have been classed as serious when some 
drastic alteration of the social background was 
caused by the illness or became necessary as a result 
of It, or when help was needed to avert hardship 
and anxiety When the soaal impact of illness can 
be met without assistance and does not involve 
difficult readjustments for the patient or his family, 
any problems which are present can be classed as 
minor ones Thus, changing his job is a senous 
matter to a patient if he cannot find suitable work 
without help, or if the change means a big drop m 
income If he is able to find a new job himself 
at a rate which compares reasonably well with what 
he got before, this is regarded as a minor problem 
In the present senes of men, most of whom were 
eammg high wages, the feconomic effects of illness 
were not rated as senous unless income was reduced 
by more than 25 per cent Pre-existing social 
problems which might have precipitated illness or 
compheated its results were so uncommon that they 
have not been listed separately 

Most of the patients were wage earners with 
family responsibilities, and the need to change or 
to cease work often caused a complete dislocation 
of their own and their families lives Table V, 
which shows what happened to the men as workers, 
gives little more than a hint of what it meant to 
them as complete human beings Less than 40 per 
cent of the whole group were able to return to their 
original jobs, and scarcely more than 20 pier cent of 
those with diseases of the chest were able to do so 
Those who changed their jobs were better off than 
those who remained idle, but most of them had 
their income permanentlj reduced For the men 


1 
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with chest diseases, most of whom were coal face 
workers, the change usually mvolved a weekly drop 
m mcome from £8 or more to £5 or less To men 
in theu: forties and fifties, who had worked hard for 
a mere pittance during the lean years, it came as a 
particularly hard blow to have to give up their work 
now when it was well paid Nor was the economic 
hardship the only one, for the chan^ often resulted 
m a serious waste of human matenal One man of 
unusual mtelhgence and abihty, who had been 
hopmg to send one of bis children to a university, 
had worked underground as a deputy, a highly 
responsible' post He could get no work at all 
through the Ministry of Labour, and ended up by 
making clay plugs for shot firing, a type of work 
suited to the lowest grade of manual worker 


TABLE V 

Ettect op Illness on Work Total Series 


Disease 

1 

Work 

Re- 

tired 

Died 1 

Un 

knovm 

i 

Total 

Same 

Chan 

■feed 

Idle 

Chest 

12 

15 

19 

3 

3 

3 

55 

Gas polsomntt 

12 

1 

0 

0 

0 

0 1 

13 

Others 

11 

11 

4 

3 

0 


32 

Totals 

35 

27 

23 

6 

3 

t 

6 

100 


'The more detailed analysis m Table VI suggests 
that men with chrome bronchitis are better off than 
those with pneumocomosis as regards getting back 
to work Although the figures are small, they 
illustrate certam differences Men who had been 
certified as disabled by pneumocomosis were 
legally debarred from returmng to underground 
work, or indeed to any work around the nune apart 
from a few non-dusty surface jobs, and these often 
required more physical effort than some of the jobs 
away from the coal face underground The only 
men with pneumocomosis in this senes who 
remained m their old jobs were two who preferred 
not to take the economic nsk mvolved in making 
a claim for compensation, and one who was certified 
as having the disease, but not disabled by it In 
such cases, a man was allowed to choose whether 
or not he would accept the verdict If he accepted, 
he would get half wages for a linuted time, but 
would be debarred from going back to mining, 
atoough not entitled to any further compensation 
This man’s decision to continue at work underground 
seemed sensible enough m the circumstances, but 
It IS worth noting that his union advised him most 
strongly against it, and only a determined and 
cvel-headed man would have persisted in such a 
course The question of changing their work did 
not arise for men with chronic bronchitis with 


similar symptoms, and those who were partly 
disabled could often get less strenuous work below 
ground This is reflected m the larger number of 
men with chrome bronchitis (Table VI) who were 
able to get different work without changing their 
employer Under the new regulations for pneumo- 
comosis compensation, a different pohey about 
suspension from mimng may level out some of these 
differences m the future 


TABLE VI 

Eeeect of Chest Disease on Employment 



1 

1 

Employment 






Disease j 

1 

1 

1 

Same 

1 Changed 

Idle 

1 

Re- 

tired 

Died 

j 

Un 

known 

j 

Total 

Same 

Em- 

ploycr 

Ehffer- 
ent ' 
P.m ! 
pldyerj 

Pneumo- 1 
comosis 

3 

2 

4 

10 

1 

I 

0 

1 

21 

Chronic 
bronchi 
tis 1 

j 

6 

9 

0 

5 

- 2 

1 

0 

23 

Other chcst| 
condi 
tions 

3 

0 

0 

4 

0 

2 

2 

11 

Totals 

12 

n 

1 

4 

19 

3 

3 

3 

55 


For the mmers who could not continue m under- 
ground work, the situation ivas similar whether they 
had pneumocomosis or chrome bronchitis If 
anything, the bronchitics might be worse off, smee 
some pnonty was given to “ compensation cases ” 
m allocatmg the few available surface jobs When 
the colliery had nothing to offer, the prospects of 
gettmg back to work were poor These men were 
considered too old to be accepted for traimng by 
the Mimstry of Labour, even if they could have been 
placed m their own distncts when tramed Besides, 
mimng was a way of life to most of them, so that the 
thought of leaving it struck at the ven, roots of their 
communal existence In any case, the plam fact 
was that alternative work could seldom be found in 
the distncts from which they came One chrome 
bronchitic had already been on the books of the 
Ministry of Labour for three years, and he was an 
mtelhgent and stable man who was fit for any 
form of reasonably hght work 
One of the four men with pneumoconiosis uho 
got work with other employers was the deput> 
mentioned above who was employed in making 
clay plugs, and one man w'as able to get work as a 
night watchman The two others were younger 
men of unusual initiative, one of whom lived within 
travelhng distance of a trading estate and found 
work there, and the other was taken on by his local 
council as a park and beach attendant The last 
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appointment may not have been altogether wise, 
as the duties included hfe-saving on a part of the 
coast where bathers often get into difficulties, but 
the patient managed his ffist summer season 
satisfactonly and hopes later to be relieved of this 
part of his responsibilities 

None of the-patients with gas poisonmg needed to 
change his job, except for the attempted suiade 
Among those with other diseases who needed to 
change was a group of three men with lead poisonmg 
and one TOth T N T poisonmg Only one of these, 
a leadworker with severe wnst drop, had much 
difficulty m findmg suitable workj and the final 
effect on income of changmg their jobs was not 
senous for any of them In the whole senes, no 
patient who was physically and mentally fit for 
work failed to get a job, except m the groups with 
pneumocomosis or chrome bronchitis 

Seventeen out of the 27 men who changed theur 
jobs did so successfully by their own efforts Seven 
more were able to get suitable work after we had 
approached their employers, and three had jobs 
found for them by the Mimstiy of Labour Nine 
other men had been referred to the Mimstry of 
Labour for resettlement, but five of these are still 
idle, and the other four eventually found jobs for 
themselves Ten patients with pneumocomosis and 
five with chrome bronchitis are still not workmg at a 
penod from mne, months to two years after they 
were first seen Speaal attempts were made to 
find work for three of the men %vith pneumocomosis, 
and three others were well enough to be signed on 
at the employment exchange, although they had no 
hope of gettmg work Unsuccessful attempts were 
also made to find work for four of the bronchitics 
Two men with pneumocomosis and one with 
chrome bronchitis were probably unfit for anythmg 
except some form of home occupation Two other 
men wth "pneumocomosis were primarily disabled 
by other conditions, one by miner’s nystagmus and 
the other by long-standmg peptic ulceration 

There was not much to choose betiveen the 
unemployed men with pneumocomosis and those 
wth chrome bronchitis as regards fitness for work, 
but the tendency was for the bronchitics to be rather 
worse off in this respect, and the soaal results were 
often more senous 

The average weekly mcome of the men who were 
unable to return to work was about £2 Individual 
amounts might be as httle as 10s 6d a week for a 
man whose national health insurance pasments had 
been reduced They might be as much as £3 or 
o\er for men who irere draivmg unemployment 
benefit and partial compensation, or whose sick 
benefit was bemg supplemented by public assistance 


As even full compensation at that time was little 
over £2 per week, the advantage of the men who 
- could be compensated over those who could not 
was small Under the new rates of insurance and 
compensation, both classes of men will benefit, 
but the economic difference between being disabled 
by pneumocomosis or by_ chrome bronchitis will 
become more ^marked In certam circumstances 
a man compensated for total disablement by 
pneumocomosis under the new Act might get as 
much as he would in a light job, but the man with 
chrome bronchitis will only get half this amount 
Throughout the present senes, men avoided 
apphcation for pubhc assistance whenever this was 
humanly possible, and when savings were exhausted 
after long absence from work, contnbutions from 
children, the earmngs of wives, or help from 
relatives often tided the family over A drastically 
lowered standard of livmg and the sacrifices of his 
family often added to the patient’s depression and 
feelmg of uselessness It was this sense of being 
“ on the scrap heap ” and of no further use either 
to their farmhes or to the commumty, which broke 
the men’s spints and caused the greatest suffering 
to all concerned ^ The men with bronchitis m the 
present senes were affected m this way more senously 
than those with pneumoconiosis 
Contrary to what might have been expected, not 
one of the patients with pneumocomosis became 
preoccupied with compensation The legal aspects 
of their illness caused some disturbance in two of the 
men with lead poisonmg, but this did not seriously 
hinder their return to work More senous com- 
pensation disturbances were found among unstable 
patients who had not got industnal diseases canying 
compensation, but who persisted in blaming the 
work for their illness Two men m particular 
illustrated the unfortunate results which well-mean- 
ing people, doctors as well as laymen, may produce 
by encouraging such an attitude One of these men 
was an arc welder with siderosis, and the other 
operated a gnnder in a machme shop and now has 
pulmonary tuberculosis Neither had vahd ground 
for claimmg compensation, but both had been 
encouraged to embark on htigation and to fight 
losmg battles until they had become so obsessed 
with their gnesances that they were permanently 
unemployable 

In the present senes, which contained a high 
proportion of mtelligent and stable men, compensa- 
tion claims had no adverse emotional effects, 
provided that they could be settled quickly and 
definitely It was noticed that a successful claim 
often improved morale without removing the 
incentive to get back to work Men seemed to feel 
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that any implication of personal failure m becoming 
ill was removed if responsibility for their breakdown 
was admitted by the mdustry, and they also felt 
that to some extent at least justice had been done 
The men with chronic bronchitis often beheved that 
their trouble must really be caused by the dust, 
and they felt that they were unjustly treated because 
they could not claim compensation, or contmue to 
receive free coal, or remain mdefimtely m their tied 
colhery houses, as the men with pneumocomosis 
normdly could Emotional disturbances which 
resulted from physical incapaaty and were severe 
enough to affect the men’s behaviour and to throw 
added stram on their wives and families were seen 
in five men \vith chronic bronchitis and one with 
pneumocomosis It is a tnbute to the tough moral 
fibre of the group as a whole that these were the only 
men affected to such a marked degree The most 
impressive finding was the resilience with which 
so many men disabled by one or other of these 
diseases made the best of extremely unpleasant 
situations Whenever it was possible to help them 
we felt that they were particularly well worth helping 
because they did so much to help themselves 

Twenty per cent of the patients needed casework, 
and this usually involved one or more visits to their 
homes, and sometimes visits to employers as well 
Fifteen per cent needed simpler forms of help, but 
the rest could manage their own soaal and mdustnal 
affairs, and only needed advice and information 

, Discussion 

The mam medical -and soaal problem in this 
hundred patients is the emphysematous and dysp- 
noeic coal miner, with pneumoconiosis and chrome 
bronchitis as the chief assoaates of the emphysema 
Acute carbon monoxide poisoning and psycho- 
logical disease form two equally common groups 
The three cases of lead poisoning and the single case 
of chrome ulceration of the nasal septum related 
m each case to small factones (which were visited) 
with low standards of environmental hygiene 
A diagnosis of pneumoconiosis in a man who was 
not severely disabled was more serious soaally 
than one of chronic bronchitis, because such men 
Were legally prevented from working underground 
or in any work m coal mimng, apart from a few 
non-dusty, surface jobs This often meant forced 
unemployment because m a pit village minmg is 
the only available work More elastic legislation 
wmbined with the establishment and dispersal of 
light employment (other than coal mining) in the 
villages, as well as in any new towns which may be 
built, will considerably lessen the social effects of 
chronic chest disease in coal miners m this area 
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Both the medical and social results of mdustnal 
illness differ only m points of detail from other 
medical diseases, and successful management, as 
opposed to the narrower conception of “ treat- 
ment,” stands or falls with the umty of the medical 
and soaal team, and with the success of this team 
m securmg the co-operation of the patient and of his 
home environment 

. The amount of work involved m soaal manage- 
ment depends not so much on the severity of the 
problems as on their complexity A single diflScultj' 
can often be dealt with by simple means Reference 
to pubhc assistance (or the Assistance Board as it 
would be now), a letter to an employer, even a full 
discussion with the patient and some advice or 
information, may be all that is needed to prevent 
senous trouble In a complex problem a number 
of separate difficulties react on one another m such a 
way that the treatment of any one of them must 
take into account its effect on all the others It is 
not sufficient here to refer the patient to one or more 
of the official bodies concerned with particular 
forms of help, such as financial assistance or 
rehabilitation If there is a chance of improving the 
situation, it can only be done by the individual 
approach and intensive methods of soaal casework 
Close integration of clinical and soaal work made 
it possible for the patient’s management always to be 
considered as a whole, and there was no nsk that 
the patient would be given conflicting advice by 
climcian and social worker It was much more 
difficult to continue this integration outside the 
hospital walls However suitable the plan of action 
which chmcian and social worker helped the patient 
to evolve, it might miscarry from the start unless it 
also had the approval of the patient’s family, his 
employer, his trade umon offiaals, and his pnvate 
doctor To secure this was a task which sometimes 
required much time and patience 
To compare the chmeal practice with the precept 
(Browne, 1947), less home visiting has been necessary 
than was originally visualized, and when assessing 
physical hazards to health it has been found better 
that the chmcian should do any mdustnal field 
visits either himself, or with the soaal worker, 
rather than that the latter, with her cssentiallj 
non-techmeal background, should go alone She 
does, however, visit employers mdependcntlv to 
discuss with them the resettlement of patients whose 
working conditions are alreadj knowTi No diffi- 
culties have been encountered in visiting either 
homes or works, and this may be asenbed to the fact 
that the visitors are representatives of an indepen- 
dent university department and have a therapeutic 
relationship with the patient 
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Summary 

The medical, social, and mdustnal problems of the 
first hundred patients of a umversity department of 
mdustnal h^th are descnbed 
Sixty-mne per cent of the patients were coal 
mmers, and the remaimng 31 per cent covered a 
wide range of occupations 

One-third of the coal mmers seen had chronic 
bronchitis and emphysema, and about another third 
had pneumocomosis Carbon monoxide poisorung 
and psychological abnormahty were the next 
commonest diagnoses 

The social pathology vaned directly with the 


length of the illness and with the disabihty caused 
Los's of eammgs, together with the difficulty of 
obtaming hghter work, were the fivo most important 
social findings 
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MORTALITY AMONGST BABIES FROM INJURY AT BIRTH 

BY 

W T RUSSELL and IAN SUTHERLAND 
From the Institute of Social Medicine, Oxford 


Much has been said and wntten about infant 
mortahty and particularly about its dechne Even 
statesmen have cited its decrease as suggestive 
evidence of the benefits which anse from their 
stewardship They are, it would seem, oblivious of 
the fact that the declme is not of recent occurrence 
but one which has been operating over a penod of 
many years The facts are easy to appreciate 
Fifty years ago the mortahty m infancy m England 
and Wales exceeded 150 per 1,000 births, in 1948 
It was 34, an impressive reduction which was 
particularly observable m the age group 3-12 months 
The reduction m the first four weeks of life has been 
less satisfactory 

It may well be asked v?hether each contnbutory 
cause of death in early infancy has dechned equally 
or whether some have 'dechned more than others 
If the average annual change m the mortahty 
“ under 4 weeks ” dunng the penod 1931-38 is 
expressed as a percentage of the mean death rate 
m that penod m England and Wales, the statistical 
picture for certam broad categones is as m Table I 

It will be noted that m four instances the mortahty 
has declmed, the annual decrement bemg largest 
(9 I per cent ) for convulsions The death rate m 
the two remammg groups, congemtal malformations 
and mjury at birth, mcreased, and the mcrement for 
the latter was the greater as the values were 1 1 per 
cent and 2 6 per cent respecuvely It should be 
stated, however, that there is a school of expert 
medical opmion which regards such observed 
increments as fictitious Although it recognizes the 


total neonatal mortahty as a reliable figure, it 
suggests that the constituent causes defy statistical 
analysis owing to the mabihty of doctors in general 
to state, with any degree of precision, the exact 
cause of death at tlus penod of life The difficulties 
of accurate certification of causes of death in the first 
fopr weeks of hfe are well recognized, but it would 
seem unlikely that medical men are in the habit-of 
exaggeraUng birth injury as a cause Indeed, the 
jomt report of the Royal College of Obstetncians 
and Gynaecologists and the Bntish Paediatnc 
Association (1949) has suggested a much higher 
rate of mortahty from birth injury than is revealed 
by the Registrar General’s tabulations 
It is not the province of a statistician to question 
the vahdity of medical diagnosis In the absence 
of a sudden or starthng departure from the normal 
mortahty (apart from epidemic expenence), he 
accepts the declared findings as facts althou^ he 
IS, at the same time, fully conscious of the vaganes 
of medical opimon and the influence of new preci- 
sions on diagnosis We have been told, however, 
that the mcrements which have been demonstrated 
m the mortahty from injury at birth may possibly 
be due to a transfer of deaths from asphyxia, atelec- 
tasis, or convulsions The death rate from con- 
vulsions has declmed, and convulsions m children 
under four weeks are believed, in many mstances, 
to be the aftermath of an injury^ dunng delivery 
As & test we calculated the mortality of a combined 
group of causes of death, namely convulsions, 
injury at birth, asphyxia, and atelectasis, over a 


TABLE I 


Average Annual Change in Mortality “ Under Four Weeks’ Expressed as Percentage of Mean Death Rate 


1 

1 Convulsions 

1 

Congenital I 

malformation ! 

' 1 

Congenital 

debility 

1 1 

Premature Injury at 

birth birth Other causes 

Mean death rate under 4 
\s ecks per 1 ,000 live bmhs 

1 0 89 

i 

3 65 

1 1 52 

1 

i 16 02 ( 2 30 1 6 28 

Percentage annual increase or 
decrease 

-9, 

1 

-el I 

1 1 

1-6 7 1-19 1-2 6 —13 

! I 
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penod of years In 1945 approximately 4^000 
deaths of babies under one month were ascnbecT to 
this causal group If it can be shown that the 
mortahty from this combination has increased, then 
there is httle basis for suggesting that a transference 
of deaths alfords an adequate explanation. The 
death rates at ages under four weeks per 1,000 bulhs 
were as in Table H for (A) the combined group, and 
(B) the residual neo-natal mortahty 


TABLE II 

Death Rates Under Four Weeks Per 1,000 Births 
A Combined B Residual 


Penod f 

A 

B 

1921-30 

5 03 

27 53 

1931-39 

5 20 

25 48 

1945 

5 55 

19 21 


It will be seen that the death rates in (A) differ 
from those in (B) m their movement, if anything, 
they indicate a shght mcrcase m their secular trend 
In this connexion a comment by Martin is relevant 

A matter for concern is the steady rise in deaths due to 
injury at birth, from 1 22 m 1920 to 2 59 m 1938 A 
similar trend has been shown by the Umted States where 
^the mortahty from injury at birth rose from 3 9m 1920 
to a peak of 5 3 m 1930 and then declmed shghdy to 
4 8m 1939 


counties grouped In T.bles IIL 


South East 
Bedfordshire 
Berkshire 
B u ckm gh am sh i re 
Essex 

Hertfordshire 

Kent 

London 

Middlesex 

Oxfoidshire 

Southampton 

Surrey 

Sussex, East 

Sussex, West 

WJgbt Isle of 

North I 
Durham 
Northumberland 

North 11 
Cumberland 
Westmorland 
Yorkshire R, Rldmg 
Yorkshire N Riding 

North HI 

Yorkshire W Riding 
York (County Borough) 

North IV 
Cheshire 
Lancashire 


Wales I 

Brecknockshire 

Carmarthenshire 

Olamorganshire 

Monmouthshire 


Midland I 
Gloucestershire 
Herefordshire 
Shropshire 
Staffordshire 
Warwickshire 
Worcestershire 

Midland II 
Derbyshire 
Leicestershire 
Northamptonshire 
Nottinghamshire 
Peterborou^ Soke of 


Cambridgeshire 
Ely Isle of 
Huntingdonshire 
Lincolnshire — 

Parts of Holland 
Parts of Kesteven 
Parts of Lindsey 
Norfolk 
Rutlandshire 
Suffolk East 
Suffolk, West 

South West 
Cornwall 
Devonshire 
Dorsetshire 
Somersetshire 
NYiltshlre 

Wales II 
Anglesey 
Caernarvonshire 
Cardiganshire 
Denbighshire 
Flintshire 
Merionethshire 
Montgomeryshire 
Pembrokeshire 
Radnorshire 


It IS not possible to obtam an mclusive rate for 
the three causes of death in the mam geographical 
regions of England and Wales over a long senes 
of years, as deaths from asphyxia and atelectasis 
were not pubhshed separately for each area until 
1940.- Accordmgly the combmed rate for convul- 
sions and mjury at birth under four weeks was 
calculated and is set out m Table III 


TABLE III 

Combined Death Rate for Convulsions and Injury 
AT Birth 


Area 

Average death rate m 
penod 1931-45 

Greater London 

2 48 

South-Eastern Counties 


(outside Greater London) 

2 52 

North 1 

3 97 

North U 

3 41 

North III 

3 35 

North rV 

3 46 

Midland I 

3 05 

Midland II 

2 93 

East 

2 66 

South-West 

3 00 

Wales I 

4 19 

Wales II 

4 65 


The lowest rate was 2 48 m Greater London, and 
the highest was 4 65 m Wales n (North Wales) 
The large geographical differences in Table lU and 
the suggested increment in the mortality m recent 
years (Table II) would seemingly indicate that 
mjury at birth is a problem mentmg attention The 
number of deaths asenbed to this specific cause is 
not unimportant, as in 1945 m England and Wales 
the deaths of 1,785 babies under four weeks were 
specifically asenbed to mjury at birth Furthermore, 
on page 33 of report No 94* on Neo-Natal Mortality 
and Morbidity it is stated “ Most observers agree 
that one of the leading causes of death m the first 
four weeks of life is injury at birth ” For this 
reason it seemed desirable to study the available 
statistics in the hope that some light might be shed 
on this aspect of the mortality of infancy Such is 
the purpose of the present investigation _ 


Variation in Rates of Mortality 
In 1940 the Registrar General began the tabulation 
of deaths from injury at birth under one year in each 
administrative county and in each county borough 


• Report b> a joint commillee of the Royal College of Obttcmei^ 
and GyraecolOEtsH and the Bntish Paediainc AtJocialion (1949) 
Hu Majejty i Stationery Office, London 
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TABLE IV 

Mean Death Rate from Injury at Birth Under One 
Year 


Area 

Mean death rate 
under 1 year per 

1 1,000 births 

Coefficient of 
vanation 

Admimstrative 

i 


counties 

2 57 - ' 

21 

County boroughs 

2 63 

30 


m England and Wales Accordingly, it is possible 
to obtain a picture of the vanation m the mortahty 
throughout the country The mean rate based on 
the statisbcal expenence of 194(M3 with the 
inclusion of 1945 (the report for 1944 is not yet 
published) in areas' with at least 5,B00 live births 
durmg these five years and the relative percentage 
dispersion (coefficient of variation) around the mean 
rate (unweighted) were as in Table IV 
The death rate in the large towns is sbghtly 
greater than that in the administrative areas, and 
m both there is an appreaable dispersion m the 
"mortality, the scatter (coeffiaent of vanation) bemg 
relatively greater m the former than m the latter 
The actual range m the mortality m the county 
boroughs was from 1 35 to 5 74 per 1,000 births 
and in the counties was from 1 47 to 3 98 Examples 
of high and low death rates per 1,000 live births 
are set out m Table V 
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counties (Reading and Oxford) is revealmg (Table 
VI) 

TABLE \T 


Death Rate Under One Year from Injury at Bir-th 
AND Neonatal Death Rate of Oxford and Reading 



Death rate under 

Neo-natal death rate* 

Area | 

1 year from mjury at 

i (excluding mjury at 


birth per 1,000 live 

, birth) per 1,000 live 

1 

1 births 

1 births 

Oxford 

( 2 68 

15 0 - 

Readmg 

j 2 18 

— 

23 2 


• As It was not possible to obtain the death rate from injury at 
birth for the age period 0-4 weeks for each administrative countj, 
e ach county borou^ and each metropolitan borou^ the rate from 
injory at tirth at 0-12 months has been subtracted from the total 
neonatal mortality This is a legitimate step since over 95 per cent 
of the total deaths from injury at birth m ^gland and ’Wales occur 
during the first four weeks of life Hence it will be understood that 
m this paper the residual neonatal mortality equals the neonatal 
death rate from all causes minus the death rate from injury at birth 
at 0-12 months 

The death rate from injury at birth m Oxford is 
23 per cent m excess of that m Readmg, whereas 
the neonatal rate is 35 per cent m defect The 
explanation of the divergence may be that in Oxford 
there is more accurate reporting, due to the teaching 
and team work of the obstetneal umt at the Radchffe 
Infirmary, or that the social structure of the 
population of Oxford is, on the average, better 
than that of Reading and, as will be shown later, 
the mortahty from injury at birth is correlated wth 


TABLE V 

Mean Death Rate for Injury at Birth 


I 

County boroughs ( Administrative counties 


High ^ 

Low 


High 



Low 


Huddersfield 

5 74 1 

[ Merthyr 

1 98 

Anglesey 

5 23* 

Kent 


1 99 

Blackpool 

5 03 1 

Barrow 

1 66 

Brecknock 

3 98 

Notts 


1 79 

South Shields 

4 51 1 

1 East Ham 

1 62 1 

Caernarvon 

3 83 

Berks 


1 76 

Burnley 

3 90 

1 West Ham 

1 

1 35 

Oxfordshire 

3 26 

Flint 


1 47 


* Rale based on less than 5 000 births 


The towns reveal a striking contrast East Ham 
and West Ham, overcrowded East London boroughs, 
arc at the bottom of the list, and Huddersfield and 
Blackpool, two towns differing considerably in their 
social and occupational environment, arc at the top 
In the admimstrativ e counties an equally striking 
comparison is evident Oxfordshire, which invar- 
iably has one of the lowest rates from infant mortal- 
it>, has a rate from injury at birth nearly double that 
ol the TOnhguous county of Berkshire The 
contrast between the countj boroughs in these two 


social class, the death rate being greater among the 
higher than among the low'er soaal groups of the 
population m England and Wales 

Geographical Distributios 
In vrevv of the disparity revealed by the foregoing 
compansons, it was of interest to obtain a picture 
of the statistical importance of the mortahtj in the 
geographical counties of England and Wales, the 
geographical county being the administrative count' 
including its count> borough For this purpose it 
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was deemed more satisfactory to compare the actuai 
and calculated deaths, the “ expected ” or “ calcu- 
lated deaths bcmg deduced from the average 
statistical expenencein the aggregated administrative 
counties and m the aggregated county boroughs 
respectively An example will elucidate the pro- 
cedure 

In the aggregated administrative counbes of 
England and Wales the weighted average death rate 
under one year from mjuiy at buth during the five 
years 1940-43 with the addition of 1945,* was 
2 50 per 1,000 hve births and in the aggregated 
county boroughs 2 75 Hence m the administrative 
county of Wanvick, in which there were 38,508 
hve births during the period, the number of “ expec- 
ted ” deaths from mjury at birth would be 

38,508 x 2 50 


Similarly in the county borough of Warwick the 
expected number would be 


112,495 x 2 75 


Hence the calculated number of deaths from injury 
at birth m the geographical county would be 

964-309=405 

Finally the statistical significance of the difference 
beuveen the actual and calculated number of 
expected deaths m each geographical county was 
estimated from the formula 

Actual deaths — Expected deaths 
Expected deaths 

and the results are depicted in Fig 1 in which the 
shadings indicate counties with mortahty signifi- 
cantly m excess, moderately m excess, moderately in 
defect, and significantly in defect An example 
may help to facihtate its interpretation 
The difference m Warwickshire is positive, and, 

* The fifiUreJ for 1944 are not yet available 


Since It exceeds twice its standard error, it indicates 
an excessive number of deaths in this county On 
similar reasoning the mortahty m Berkshne is 
significantly m defect of what would be expected 
from the general average 
There IS no definite belt or region of high mortality 
The “ black spots " are widely separated Suffolk 
and Warwickshire in England, Pembroke, Caer- 
narvon, Anglesey, and Denbi^ m Wales It is 
surprising to discover in Lancashire, where the 
infant mortahty is mvanably excessive, that the 
number of deaths from injury at birth is subnormal 
The general picture in Fig 1 certainly lacks the 
definition presented by Fig 2, which relates to the 
disposition of the neonatal deaths excluding injury 
at birth Here it will be observed that there are 
two distmct zones of excess and defect and the line 
of demarcation is from the Humber basm to that 
of the Severn To the east of this hne, including 
the counties of eastern and southern England 
generally, the mortality is low, whereas to the west 
and north the death rate is excessive In vieiv of 
this apparent dissimilanty in the geographical 
alignment of the two variables— injury at birth and 
the residual neonatal mortality — it was of interest 
to obtain a pictimi of the geographical distribution 
of the maternal mortality (Fig 3) In it there are 
three black areas one represented by Northumber- 
land, Durham, and the North Riding of Yorkshire, 
the second, by Pembroke and Glamorgan, and the 
third, by Devonshire In other respects the main 
features of this map are not unhke those outlined 
in Fig 2 

A pictorial presentation based on the geographical 
county has an attraction, since it enables a quick 
impression to be gamed, yet if one desires to make 
a precise comparison, the county as a unit may 
possibly be too large and so help to depress aspects 
inherent m the statistics of the large towns For 
this reason it was resolved to evaluate the correlation 
coefficients between the three vanables (1) injury 
at birth, (2) neonatal mortality (excluding injury 
at birth), and (3) maternal mortality m those county 
boroughs and administrative counties which had 
more than 5,000 births during the five jears 
Partial correlation coefficients were also calculated 


TABLE VII 

Deaths from Iniury at Birth in Warwickshire and Berkshire 


Actual No 


Expected No 


Difference 


Standard error of 
difference 


WarvMckshirc 

Berkshire 
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These nfeasure the correlation between two of these 
vanables when the effect of the third is eliminated 
The results were as follows — 

Administrative counties (52) 
rl2=+ 072 rl2 3=— 014 
rI3=+ 136 rI3 2=+ 166 
r23=+ 614* r23 1-+ 621* 

County boroughs (72) 
rl2>=+ 233t rl2 3 = + 193 
rl3=+ 143 rl3 2=+ 057 
r23=+ 399* r23 1 = + 379* 

• StatJsUcally significant t Borderline significance 

It will be noted that there is only a very small 
correlation between injury at birth and either the 
neonatal or maternal mortality In other words, 
the factors which play a part in determining the 
mortahty from uyuiy at birth are relatively unimpor- 
tant so far as the residual neonatal (dominated, of 
course, by prematunty) and maternal mortahties 
are concerned On the other hand the correlation 
between the neonatal mortahty and maternal 
mortahty is substantial, particularly m the admims- 
trative counties, where the partial coeffiaent is 
•f 621 Hence one can safely conclude that towns 
-or administrative counties which have a high death 
rate from injury at birth do not necessarily have a 
proportionately high neonatal mortahty 

London 

Since more births occur in hospital m London 
than m other parts of the country, a separate 
analysis was made for the 28 metropohtan boroughs 
The correlation between the three vanables was as 
follows — 

rl2=+ 266 rl2 3 = - 033 
rl3 = + 482* rl3 2=+ 438t 
r23 = + 520* r23 l = -h 481* 

• Statistically significant t Borderline significance. 

The results for the London boroughs confirm 
those in the couifty generally in, as much as the 
partial coefficients indicate the dissociation between 
the mortahty from injury at birth and the neonatal 
death rate, and the posihve relaUonship behveen 
neonatal and maternal mortahty 

They differ, however, m one aspect, because there 
IS ewdence that there is a fairly definite relationship 
between injury at birth and maternal mortahty, 
the partial coefficient being + 438 What is the 
explanation of this Can it be that there is more 
surgical interference in dehvenes in hospital, or is it 
simply that a_high proporUon of difficult cases are 
dehxered m hospitals 


Possible Causes 

In view of the suggested increase in the mortality 
from injury at birth m England and Wales generally 
smee 1921, it is cogent to consider the possible 
causes under three headings 

An Increasing ProporUon of First Births —These 
are generally accepted as bemg more difficult than 
subsequent dehvenes If this is so there should be 
a positive correlation between the rate from injury 
at birth m an area and the proportion of first births 
there It is possible to obtam a crude answer on 
this aspect because the Registrar General has 
pubhshed data showmg the proportion of first 
births m the 12 major divisions of England and 
Wales Correlatuig th^e ratios for the penod 
1940-42 with the corresponding death rates from 
iiyury at birth, the coefficient was found to be 
r= -0 201, a result which is statistically insignificant. 

Significance of Hospital Dehvenes — In London, 
approximately 80 per cent of the total births occur 
m institutions, as compared with approximately 
20 per cent m the remainder of the counhy The 
corresponding rates of mortahty from injuiy at 
birth are 2 48 and 2 56 per 1,0{X) births respectively 
In view of the dispanty in the proportion of births 
which occiu m hospitals m London compared wth 
the rest of the country and the approximate equality 
m the rates of mortahty (assuming that the data are 
comparable m all other respects) it would seem that 
birth m hospital is an meffechve factor m preventing 
death from ipjury at birth It may, of course, as 
has been suggested, be argued that the more difficult 
cases are now usually removed to hospital for 
dehvery It is perfectly true that difficult cases are 
referred to doctors by midwives but, as regards 
dehvery in hospital in London the greater part of 
the enrolment is made early in pregnancy before a 
prognosis is possible, excepting in so far as anatomi- 
cal abnormahUes in the mother are recognizable m 
a proportion of cases 

Instrumental Delher) — There has been an increas- 
ing tendency in recent years to have recourse to 
instrumental dehvery There are no specific 
statistics to support tlus statement, but the contrast 
of the mortality rates according to social status may 
act as a pointer 

According to the statistics compiled for the penod 
1930-32 by the Registrar General the death rate 
from injury at birth and the residual neonatal 
mortahty in three broad social groups in England 
and Wales in the penod 1930-32 was as set out in 
Table VIH 

It xvill be nouced that with descent m the soaal 
scale the mortahty from injury dechnes, whereas 
for the residual neonatal mortahty there is an 
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TABLE Vni 

Comparison of Death Rate from Injury at Birth 
AND Residual Neonatal Mortality in Three 
SoaAL Groups 


TABLE X 

Actual and Expected Maternal Deaths in London 
Boroughs Grouped According to Socio-Econosuc 
Status 


1 

Legitimate births 

Qasses ^ 

Injury at birth 
under 1 year per 

1 ,000 live births 

Neo-natal mortal- 
ity (excluding 
iiyury at birth) 
per 1,000 births 

I and n (profes- ' 
sional and ad- 
ministrative 
grades) 

1 

1 

1 2 44 

23 9 

in (skill^ work- 
ers) 

1 .u 

27 3 

IV and V (semi- 
skilled and un- 
skilled labour- 
ers) 

1 

1 1 96 

30 3 


increase Obviously different agencies operate to 
produce this divergency 

Further evidence of the pattern made^by social 
class IS revealed by the statistics of a more recent 
date When the boroughs of London are classified 
into two broad groups according to soao-ecbnoraic 
status “ good ” and “ poor ”, and the expected 
number of deaths is calculated for the quinquennial 
period 1940-43 (including 1945) and compared with 
those actually enumerated, the following results are 
obtained (Table IX) 


TABLE IX 

Actual and Expected Deaths from Injury at 
Birth in London Boroughs 
Grouped According to Socio-Economic Status 


District 

Injury at birth i 

Difference 


Actual Expected Standard error of difference 

Good 

319 306 

-fO 74 

Poor 

204 221 1 

-1 15 


It will be seen that there is a tendency for the 
good distncts ” to have a mortality in excess of 
e average and for the “ poor ” areas to be in 
oeiect, although m neither instance is the difference 
s atisticaUy sigmficant The picture, while it is 
uggestive, is not as defimte as is that for maternal 
mortality m the Uvo groups (Table X) 

good distncts the recorded maternal 

extwi^a'f ^'S^i'ficantly m excess of the numbei 

are xfat ? whereas m the poor areas they 

argued tS^^^ It may be 

rgued that the correlauon which has been indicated 


I Difference 

Distnct Actual Expected 

Standard error of difference 


Goo'd 295 261 4-2 10 

Poor 158 192 —2 45 


may possibly be due to a higher proportion oT first 
births in the better class distncts but this argument 
invites the question. Is injury at birth relatively 
more frequent amongst first births ? The available 
statistical evidence based on the Registrar General’s 
returns, to which reference has already been made, 
offers no confirmation of this idea The correlation 
coeffiaent between injury at birth and the proportion 
of first births was statistically insigmficant 

Age of Mother 

Since age is an important correlate of mortahty 
statistics it may be asked to what extent the age of 
the mother is a dominant factor in the present 
instance Is injury to the baby at birth relatively 
more frequent among older than younger mothers, 
particularly if they are pmniparous women ? The 
only available evidence on this aspect of the problem 
on a national scale was that relating to stillbirths 
in Scotland dunng the years 1939-45 The death 
rate asenbed to injury at birth among the babies in 
this senes of observations when correlated with the 
age of the mother was found to be as recorded in 
Table XI 

TABLE XI 

Death Rate in Scotland from Injure at Birth in 
Stillbirths Classified According to Age of Mother 


I Still births per 100,000 
Age of mother (live and stillbirths) 

Under 35 years 90 

Over 35 years 112 


It would appear from these values that the age 
of the mother is a factor of importance This 
association invites the question Has there been an 
mcrease in the age of motherhood Unfortunately 
the relevant statistics are only available for a 
restneted penod, because it w'as not until 1939 that 
the statistics of births in relation to the age of 
mothers were first published m England and Wales 
Companng the mean age of legitimate matemiucs 
for first children in 1939 and in 1945 the values in 
the 12 major divisions were as in Table xn 
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TABLE xn 


Mean age of LEcrnMATE Maternities in 
Twelve Major Divisions of England and Wales 


> 

Area* 

Mean age of legitimate 
maternities (first 
children) j 

- 1939 1 1945 j 

1 

J Difference 

Greater London 
Remainder of South 

26 8 

j 26 9 I 

I j 

-t-0 ] 

Eastern Counties 

26 4 

26 5 

+ 0 1 

North I 

25 6 

1 25 8 ' 

T-0 2 

North II 

25 9 , 

26 1 

-fO 2 

North in - 

26 2 1 

1 26 3 

-fO 1 

North IV 

26 6 1 

26 7 - 

-hO I 

Midland I 

26 3 

26 5 

+ 0 2 

Midland II 

26 3 

26 2 , 

-0 1 

East' 

26 0 ‘ 

26 0 



South-West 

26 5 

26 4 

—0 I 

Wales I 

25 6 , 

25 8 

-fO 2 

Wales n ' 

26 7 

26 9 1 

+0 2 


• See Table III for details of areas thus grouped 


It will be seen that in the majonty of instances 
there has been an increase in the mean age, but it is 
not of sufficient moment to explain the ostensible 
increase m 'the mortahty from injury at birth 
Furthermore, the mean age of mothers in Greater 
London-is almost identical with that of Wales II 
(North Wales) There is, however, a wde difference 
in the mortality rates from injury at birth, as is 
indicated by the composite figures presented in 
Table HI 


- Summary and Conclusions 

In this study we have considered only fatal 
injunes at birth, as no data are available in connexion 
with the numerous residual disabilities resulting 
from non-fatal injury This analysis of the available 
statistics in England and Wales since 1921, and in 
various admimstrative counties and county boroughs 
including London, may be summarized as follows 


There has been an apparent increase in the 
mortality dunng the penod 192M5 even when 
allowance is-inade for the transference of deaths 
from convulsions, asphyxia, and atelectasis 

There are large differences between the mortahty 
Tates in the vanous administrative counties, and 
likewise between the county boroughs 

Contrary to expectation, there is httle correlation 
between the mortality from mjury at birth and the 
proportion of first births m the 12 major regions of 
England and Wales 

There is evidence from Scottish data on still- 
births that the mortahty asenbed to injuiy at birth 
among them depended upon the age of the-mother, 
the death rate being higher amongst older women 
There are no available statistics in England and 
Wales which relate the age of the mother to the 
mortahty from injury at birth Statistics of the age 
of maternity have been published since 1939 and 
have indicated a slight increase in The mean age 
between 1939 and 1945 throughout the country 
It is very doubtful, however, if this increase is 
sufficient to account for the suggested increase in 
the mortahty 

The mortahty m a group of “ poor ” boroughs m 
London is subnormal, whereas in a “ residential ” 
group It IS in excess of the average for London 
There is also a positive correlation between the 
mortality from mjury at birth and the maternal 
death rale This may or may not be the result of 
undue surgical interference 

The evidence presented would seem to indicate 
the reality of the problem, but complete proof of its 
existence, and, if it does exist, of its solution, can 
be determined only by a carefully planned specific 
study 

The need here demonstrated for such a study has 
recently been emphasized in the following state- 
ment from the Report on Neonatal MortalitN and 
Morbidity 

Many cases of birth injury are undoubtedlj due to lack 
of obstetrical skill and judgement on the part of the 
accoucheur espcciall) when delivery bybrccchorby forceps 
has been necessary 
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A Genetical Study of Human Mammary Cancer 
Penrose, L S , Mackenzie, H J , and Karn, M M 
(1948) Ann Eugen , Canib , 14, 234 

The role of hereditary factors in the aetiology of cancer 
IS most easily recognizedjn the case of mammary canter 
because the latter is more accurately diagnosed than 
mahgnant groivths at most other sites Furthermore m 
the great majonty of mstances such tumours produce a 
clearly defined range of pathological conditions 
The history of mvestigations mto the genetic aspects of 
mammary cancer was summarized by Jacobsen m 1946 
In spite of the evidence brought forward by a great many 
investigators that mammary cancer frequently affects 
several related females in a pedigree doubt stiU remains 
whether hereditary factors play any significant part in its 
causation This uncertainty denves from the fact that 
this particular disease is "very prevalent m the population 
as a whole, being responsible for nearly 3 % of all deaths 
m females It is thus difficult to demonstrate that any 
familial concentration is not merely the result of a random 
distribution of cases 

In the present study a direct comparison is made of 
deaths from different types of cancer in the relatives of a 
senes of propositae with the rates for the population as a 
whole The matenal was compiled in such a way that 
if the results did show definite evidence of hereditary 
transmission indications of the type of inheritance could 
also be obtamed Particular attention was paid to the 
possibility of transmission through maternal milk All 
patients suffenng from mammary cancer and attendmg a 
chmc were personally interviewed and family histones 
includmg those of patients’ parents, brothers, sisters, 
children, grandparents, uncles, and aunts were com- 
piled, 510 cases of mammary cancer in females bemg 
collected In 144 instances a relative suffered from cancer 
of some type and in 118 mstances one or more relatives 
had mammary cancer The mean age of the patients 
when first mterviewed was 55 2 years and they had on the 
aicrage lived 3{ years since the first signs of the disease 
" 2 d been recognized, 255 were affected first on the left 
side and 253 on the nght side In the rest there was some 
uncertainty on this point Of the mothers of these 
propositae 25 had died of mammary cancer and 51 other 
mothers had died of some other form of malignant 
disease At the time of the investigation 104 mothers 
were still living and of these 6 were known to be suffenng 
irom irrammary cancer No similarity betsveen age of 
onset of breast cancer in the mothers and age of onset m 
P™P05itac could be demonstrated Some 365 
the propositae had died, 23 of mammary 
wr and 19 of other types of malignant disease 
thusa highly significant increase in observed 
nn V, „ c™ mammary cancer amongst these sisters but 

expectation as regards 
890 *^*’‘^* tnalignant disease Amongst 

were iinrior^t'^ living at the time of the investigation 24 

tviS: nf 2nd for other 

>Tes of malignant disease Only one death due to 


mammary cancer was found amongst the male relatives 
Amongst the propositae were 410 marned women who 
bad had 387 livebom sons and 398 livebom daughters 
together with 28 stillbirths The group of propositae was 
therefore slightly less fertile than the general female 
population from which it was drawn The daughter of 
one proposita was found to be suffermg from mammary 
cancer and 2 sons of 2 others had died of mahgnant 
disease 

There emerged from this study, therefore, a strong 
suggestion that transmission of a specific genetical factor 
is a major cause of mammary cancer The familial 
incidence amongst sibs, however, was not sufficiently 
hi^ to suggest any simple Mendelian explanation of the 
innentance The search for evidence that mammary 
cancer m the human female was being inhented through 
maternal milk gave equivocal results, no significant 
association being found between patients who were 
breast-fed m infancy and those m whose families there 
was concentration of the disease in the maternal relatives 
' F A E Crew 


A Statistical Report on 2,529 Cases of Cancer of the 

Breast Harnett, W IT (1948) Brit J Cancer,- 

2, 212 

A statistical study is made of 2,152 pnmaiy and 377 
recurrent carcinomata originating m the breast The 
civil state and age distnbutions are first shown and com- 
pared with those in Lane-CIaypon’s senes As the 
author s data include recurrences, the mean ages are 
higher than those in Lane-Claypon s report which dealt 
with patients coming to hospital for operation It 
appears that the interval between recognition of first 
symptoms and consultation of a doctor was. more than 
6 months in 40 6 % of the patients Rather fewer than 
a quarter of the patients, 24 3 %, had growths m clinical 
stage I, namely, growth confin^ to breast, no mvolve- 
ment of axillary lymph nodes, and no infiltration of skin 
or muscles Of patients with stage-I growths treated by 
radical mastectomy (236) 68 2% of those traced survived 
5 years Of those treated by radical mastectomy com- 
bined with radiotherapy (69) the percentage was 64 1 
Detailed tables, too numerous for abstraction bring 
into account age, duration of symptoms and other 
factors There is an elaborate and 'Valuable tabulation 
of survivorship m which are shown the mean actual 
survivorship, the expected survivorship (from Enghsh 
Life Table No 10), and the maximum possible for 5 
years (60 months) This is undoubtedly the nght 
method of analysis The conclusion emerges that the 
5-year expectation of life after radical mastectomy ranges 
from 9 1 03% of normal in stage I down to 68 4% m 
stage Illb (growth infiltrating skin or muscle or both, 
and axillary lymph nodes inxolvcdl , 

(It IS to ^ hoped that a similarly detailed analysis will 
be made of data coxenng a further range of years 
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ui^itably, sub-tabulation of even so long a senes as this 
en^ in small numbers the statistical interpretation of 
which must be difficult The paper is, however, an 
important 'one ) Major Greenwood 


Childbeanng m the Twilight of the Reproductive Penod 

Davis, M E, and Seski, A (1948) Siirg Gyiiec 

Obstet , 87, 145 

The authors pomt out that the function of childbirth is 
-a function of youth and not of middle age They submit 
a statistical survey of childbeanng m all women of 40 
years or over confined m the Chicago Lymg-m Hospital 
dunng 1927-1944 This compnses 1,011 patients out of 
a total of 52,128 (1 94%), 16 8% of the 1,011 were 
prunigravidae Among the parous patients, an interval 
of 10 years or more had elapsed since the previous child in 
18% The incidences of vanous complications of preg- 
nancy were studied in the 1,011 patients and compared 
with the general figures for the hospital Abortion, 
placenta praevia, and toxaemia of pregnancy were all 
commoner The actual figure for the last-named was 
24%, compared-with 7 1 % A higher proportion than 
usual was delivered by Caesarean section (13 3 % against 
4 4%) This difference is partially accounted for by a 
rate of 31 5 % in elderly pnmigravidae, although the rate 
in multiparae (9 5^) was also above the usual figure 
The Caesarean section rates for dystocia and dispropor- 
tion did not differ materially in the two senes, the increase 
in abdommal dehvery being due chiefly to the increase in 
pregnancy toxaemia and ante-partum haemorrhage m 
the older group In those delivered vagtnally, the pro- 
portions in which dehvery was completed by the natural 
forces were approximately equal, but among forceps 
deliveries there were relatively more mid-forceps dehvenes 
than low forceps m the elderly patients There was a 
stnkmg increase in breech presentation (7 4% in pnmi- 
gravidae and 5 4% in multiparae, against 4 4% for the 
hospital) The weights of the children showed a wider 
scatter in the older patients, with an increase in the 
numbers of very large children and also of premature 
infants Six mongols were recognized whilst m hospital 
Foetal deformities were present in 2 7%, against 1% 
The total foetal raortahty rate was 9 5% compared with 
3 5% Four mothers died, all before 1931 By present 
day standards, the authors consider that three of these 
deaths should have been avoided 

They conclude that their figures indicate a definite 
increase in the hazards for mother and for child, but 
emphasize that these figures do not reveal the whole 
story, and that they do not include evidence of the 
recovery of the women and their babies after delivery 
Their impression is that the middle-aged mothers recover 
more slowly and are more likely to base persistent minor 
complamts, but, on the other hand, they have been im- 
press^ with the rejuvenating effect of motherhood upon 
some of theu patients They have not been able to 
evaluate the remote prognosis for the mother who 
develops serious complications of pregnancy and labour 

Iff I C Morns 


Abortion as a Factor in Sterihtj (L aborto quale fattore 
di stenhta) Nobile, T (1948) Gwecologia, Torino, 
14, 528 

Study of the case records of 2,000 women 
Sterility Clmic at Tunn during the years 1939-1944 
leads to 'the conclusion that abortion is an important 
factor in stenlity, 204 women were stenie after abortion 


and of these 75% had had only one abortion Pre* 
manta! abortion w^ venfied in 14%, 12% had had a 
i^nJe abortion The period of infertility after the 
abortion vaned from 1 year to 15 years, but 25% of 
patients attended the clinic within the first 2 years after 
aboirton Clinical signs of tubal infection were present 
in 23 5 % Out of 60 women examined radiologically 
there was evidence in 52% of tubal occlusion not suspec- 
ted on clinical exammation Evidence that even a 
smgle abortion can cause sterility is given by the fact 
that 132 out of the 204 patients were aged from 25 to 
35, normally the period of maximum female fertility 
Apart from subsequent infection, abortion causes serious 
disturbance of function, whde psychological factors are 
also probably of importance Josephine Barnes 


Observabons on the Problem of Perinatal Mortahtj 
(PHspivekkotdzccpennatdlniumrtnosti) VAcha,K 
(1948) Csl Gynaek , 13, 264 

The author discusses the causes of stdlbirth and of peo- 
natal mortality in the Obstetrical Department at Usti,- 
Czechoslovakia, in 1946 and 1947 The causes of infant 
death are divided mto 15 groups Debility m the pre- 
mature infant was responsible for the largest number 
In 1947 prematunty accounted for 73% of the stillbirth 
and neonatal death rate If we deduct these mfants wc 
get the relative death rate of 1 8% From this the 
author comes to the conclusion that the infant death rate 
does not depend so much on the conduct of labour in 
obstetneal msututions, but that it could be considerably 
lowered by improving antenatal care — (Author s sum- 
mary ) 


Further Observations on the Medico-Social Aspect of 
Venereal Diseases MacFarlane, W V (1948) 
Tub/ HUh, Land, 62, 4 

The Venereal Diseases Department at the Newcastle 
General Hospital is computed to serve a population of 
approximately 1,000,000 New cases of syphilis seen at 
the clinic totalled 798 in 1927, 350 in 1932, 390 in 1937, 
720 in 1942, and 583 in 1947 The number of patients 
suffering from gonorrhoea who attended in the same 
years was 1,070, 859, 932, 874, and 1,033, respectively 
The author stresses what he calls the medico-sbcial 
unit ” which, in addition to the chief find two assistant 
almoners and clencal staff working in the clinic, has 
3 full-time and 3 part-time health visitors to undertake 
domiciliary visits 

Of 2,855 patients interrogated by the unit only 58% 
gave reliable information concerning the contact, but 
1,560 contacts were examined and 70% were found to 
have venereal disease The meeting places in the case 
of I 000 contacts interviewed about the source of casual 
infection were public house (652) the streets (177), 
railway stations (95), dance halls (67), pnvate houses, 
cmemas, cafes, coffee stalls ships and docks, brothels, 
theatres, hostels, and public parks In 32% of cases 
intercourse took place in the house of one or other 
partner and in 16 in brothels 
The case records of 43 promiscuous women showed 
that 52% had previously been convicted in the courts and 
that 73 % had intelligent quotients below normal At the 
time of exammation 16 were working in factonK 8 were 
in domestic service, 5 were waitresses, 4 were barmaids, 

2 were shop assistants, and 8 did not work at all 

Case holdmg is achieved by a combination ol 
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personal letter and home visit, the latter has been found 
to be very successful, the ratio between successful and 
unsuccessful visits being 1 1 It is, however, con- 

sidered that if there is no response after two visits and 
two letters httle further can generally be achieved The 
corrected defaulter rates for male and female patients 
with syphdis and gonorrhoea vary\from 6 to 13% Of 
3,478 women who had defaulted for more than 2 years 
2,032 were brought, back to the cRmc as a result of these 
measures, of male defaulters no less than 70% returned 
to the clinic after one or two letters only, but 36% were 
regarded as completely irresponsible The mtroduction 
of penicillin witlrits more rapid apparent cure, has led to 
a marked mcrease m default, 54% of patients default m 
the month immediately after treatment 
(This clmic IS one of the very few m Bntam which 
publishes its statishcs, and these are therefore read with 
considerable mterest It is idle to suggest that the 
continued high rate of new cases is no advertisement for 
the preventive measures of the area, because it can 
always be clauned that this is the result of better case- 
findmg However, more attention plight be paid to 
case-findmg than to case-holdmg, which, m these days 
of penicillin therapy, can no longer be said to be a 
problem of public health proportions even if it is a 
pressing one for a few unfortunate individuals) 

' R R Willcox 


The Health of Tonns Association m Great Britain 1844- 
1849 An Exposition of the Primary Voluntary Health 
Society in the Anglo-Saxon Pubhc Health Movement 
Pa-ihison, R G (1948) Bull Hist Med, 22, 373 


At the present tune, when health legislation is so 
widely discussed, it is mfercstmg to recall the pioneer 
effort of the “ Health of Towns Association ” a century 
ago Founded by Dr Southwood Smith on December 
11, 1844, the movement may be considered as the proto- 
type of the many present-day health organizations in 
Great Bntam and the Unit^ States This essay in 
health reform was one of many such efforts made 
in various fields about this tune 
At the end of the eighteenth century a virulent outbreak 
of typhus fever among the mill-workers of Manchester 
led to an investigation of then- conditions and to the 
inception of vanous means to improve them Another 
powerful impetus to sanitary reform was the cholera 
epidemic of 1831-2 The close connexion between 
poverty and disease came mto sharp focus A further 
step m advance was the registration of buths, deaths, 
and mamages, which became effective in 1837 
In 1838 Edwin Chadwick persuaded the Poor Law 
Commissioners to inquire mto the physical causes of 
sickness and mortality, and the consequent reports acted 
as a stimulus to further effort Dr Southwood Smith, 
who had been an active participant m some of the earlier 
reforms, decided to take measures to influence the public 
Md Parliament m the direction of health legislation 
Inc new association, which held its first meetmg at 
^xcier Hall, London, was not a charity, but aimed at 
presenting the evils which chanties endeavoured to 
would substitute health for disease, 
ci^nlinep for filth economy for waste, justice for 
cnanty Provincial branches were soon formed One 
V that of Liverpool, which published 

a monthly periodical. The U^erpool Health of Ton ns 
appeared from 1845 to 1847 Support 

fme 1 those, who were at that 

lime known as the working classes, and thus came into 


bemg, m London, “ The Metropolitan Workmg Classes 
Association for Improvmg the Pubhc Health ” Among 
the objects of this association was the diffusion of infor- 
mation concemmg the need for cleanhness, ventilation, 
dramage, apd the importance of the nursmg, feedmg, and 
clothing of children 

The work of the Health of Towns Association soon 
bore fruit, and m 1848 the Public Health Act was passed, 
erabodymg many of the ideals for which the association 
had striven The General Board of Health came mto 
bemg, and mstituted mquines mto the prevalence of 
infectious diseases, the disposal of the dead, water 
supphes, and other essential matters which concerned the 
pubhc health The first President of the Board was Sir 
Benjarmn Hall With the passage of the Public Health 
Act of 1 848 the need for the association was no longer 
felt, and its activities ceased Nevertheless, the Health 
of Towns Association, dimng its bnef career, began a 
process of health education which led to effective legisla- 
tion The fruitful results of its work illustrate the 
importance of voluntary and unofficial efforts as a means 
of prepanng the ground for the improvement of the 
general health of the community by well-directed laws 

Douglas Guthne 

Socio-emohonal Factors Accoimtmg for Growth Failure 
in Children laving in an Institution Fried, R , and 
Mayer, M F (1948) J Pediat , 33, 444 

The authors, workmg at Bellefaire, the Jewish 
Children’s Home at Cleveland, Ohio, claim that by usmg 
the Wetzel grid technique '(a specially designed growth 
chart) they have shown that socio-emotional factors tend 
to affect physical growth adversely They also claun 
that psychiatnc evidence and observations of behaviour, 
combmed with medical findmgs on health, support their 
contention They bebeve that the best conditions of 
shelter, food, schooling, and medical and social super- 
vision are m themselves msufficient to ensure normal 
growth m the presence of psychological disturbance 
They claim that the gnd technique, besides servmg as a 
control chart on physical growth, has proved valuable m 
co-ordmatmg the work of the specialist workers — social 
workers, psychiatrists, paediatncians, nurses, and super- 
visors — at the home Quarterly readings of height and ^ 
weight are part of the routine supervision of eveiy child 
Failure to develop normally is taken as a signal for 
monthly observations, and also for a search for the 
cause, physical or psychological Two types of growth 
failure — simple nutntion and obesity — are recognized 
Children newlv admitted show measurable growth 
failure (usually malnutrition) m 75 to 90% of cases 
Four case records are mcluded, illustrating (I) pro- 
longed mitial adjustment, <2) delayed and intractable 
maladjustment, (3) recurrent failure, and (4) interrupted 
care, wnth recovery on a second admission 
(Although the numbers of cases in this paper are too 
small to be of statistical value, they serve to emphasize 
that children bemg composed of psyche and soma, will, 
if chronically unhappy or unsettled, fail to develop 
physically as normally happy children would ) 

A T Macquecn 

The Physical and Mental Development of Premature 
Infants A Statistical Survey with a Fivc-vear Follow- 
up HmscHL, D , Levy, H , and Lrrv'AK, A M tI94S) 
Arch Pediat , 65 648 

Prematunty is still the chief cause of infant mortalitv 
Infants admitted to a nurseo fot premature babies 
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between 1942 and 1946 were studied Their weights at 
2,000 g The mortahty rate 
^ 24 1 and was higher for males than for females 
the death rate vaned inversely with the weight groups of 
the babies The causes of death included cerebral 
haemorrhage, atelectasis, erythroblastosis foetalis, 
haemorrhagic disease of the newborn, intestinal obstruc- 
Oon, aspiration pneumonia, and bronchopneumonia 
^e authors point out that the physical and mental 
development of these children is slightly delayed but is 
ultimately normal — for example, the males reach a 
normal weight by the end of 3 years and the females by 
the end of one year and they are all slower m walking and 
talkmg than are full-term infants " 


(In spite of recent advance m the care of premature 
infants the death rate has not decreased The very small 
babies weighmg 1,000 g present the greatest problem 
Abrahamson has grouped the causes of mortahty into* 
diseases of the mother, duration of labour and obstetrical 
procedures, use of drugs m labour, disease of the baby, 
and after-care of baby It is emphasized that the obste- 
trician and the pediatnaan have each their part to_play 
in bnngmg about a decrease in the mortality rate ) 

BSP Gurney 


Gronth of the Preschool Child in London Gore, A T , 

and Palmer, W T (1949) Lancet, 1, 385 

This investigation was undertaken to supply the 
medical officers of clinics with data on weights and heights 
of children under school age, until a comprehensive 
survey could be made of the country generally Measure- 
ments were taken m four London boroughs, and it is 
thought from evidence obtained of social conditions 
that samples representative of all London have been 
obtained The survey included 2,881 boys and 2,803 
girls and the measurements were taken from records 
kept by the four borough medical officers In a table 
graduated mean weights are given and the authors state 
4hat data extracted from this table would be more useful 
for clinic work than a normal single curve of average 
weight — (At one year the weight fof boys is slightly 
below that of a. 1940-2 Glossop survey (23 13 lb , 
10 5 kg) and slightly above that of the girls in the 
Glossop survey (20 56 lb 9 3 kg ) ) Another table 
gives the actual averages of the measurements of height, 
but the authors 'consider the number measured (921) too 
small to be of any great value, however, as reliable 
height measurements are not readily available for very 
young children, the figures should prove useful 
(Workers in clmics will find these tables valuable for 
reference purposes ) E H M Milligan 


The Recent Trend of Diphtheria in England and Wales 

Martin, W J (1948) Mon Bull Min HIrh, 7, 232 

Before the introduction of widespread immuruzation, 
mortality rates from diphthena in England and Wales 
fell from 888 per 1,000,000 children under 15 in 1901 to 
301 in 1930 In 1940 the Government offered a prophy- 
lactic free to all local authonties Since then the 
mortahtj has decreased more rapidly than the incident 
m 1946 deaths were 15% and notifications 30% of tte 
pre-war levels As a cause of death at ages 1-5 diph- . 
thena was the third highest in 1937-8 and sixffi in 1945 
at ages 5-10 it was first in 1937-8 and third in 1945 
The decline in attack rate has not been uniform throu^- 
out the country London has had the most rapid fall. 


md the northern, south western, and west midland 
Munties and Wales the least Urban distnets show a 
sh^tly greater decline than rural There had been a 
change in the age distribution of notifications, and in 
1947 the pre-school child and adult were relatively more 
often attacked than m 1944, whereas the attack rate for 
^e group 10-15 was' in 1947 one fifth of that in 1944 
This IS in direct contrast with the experience of preceding 
decades ^ Michael Cntcliley 


Job Performance of Physically Impaired Persons in 

In^dushy Felton, J S (1948) Occup Med, 5, 

466 

The Oak Ridge National Laboratory employed 452 
(11 1%) people with physical hmitations The per- 
formance of 300 of these is compared with that of 300' 
noimal controls The classification of applicants for 
work were as follows (1) any work, (2) any work, m 
spite of minor defects, (3) certain jobs, with specified 
restnctions of activity, and (4) no employment Those 
with limitations were ‘ placed after reference to 
analyses of job requirements 59% fell into category (2) 
and 13% mto category (3) Their performance was 
measured on the opinions of their supervisors, a separate 
rating being given for quality of work, quantity of work, 
knowledge of the job, adaptability, judgment, depend- 
ability, atbtude, attendance, punctuality, and ability 
In the hope of getting greater objectivity, supervisors 
were given a standard form to complete in which reasons 
for each rating were set out 

Each group comprised workers in many trades The 
groups were fairly comparable as regards age, sex, race, 
mantal state, and length of employment The disabled 
men had all manner of abnormalities 32 6% had hernia 
An assessment of emotional adjustment, based on the 
answers given to significant items in a questionnaire 
consistuig of 200 queries (Cornell Index) was made for 
companson Accident rates also were compared The 
average scores of the two groups did not differ as regards 
punctuality, attendance, or attitude, but the quantity of 
work done appeared to be greater in the impaired ’ 
group, despite the vanety of jobs while scores for ability 
and quality of work were rather better in the unimpaired 
The impaired workers had a slightly higher average 
Cornell Index (that is they had a greater tendency to 
neurosis) The physically normal group had a signifi- 
cantly higher accident rate, but the number of mjunes per 
worker was the same in both groups The total scores 
suggest no significant difference between the job per- 
formance of the normal and impaired groups, nor between 
the larger subgroups of the impaired, for example those 
with cardiovascular disease hernia, or tuberculosis 
There vv'as a low correlation between the Cornell Index 
scores and the supervisors ratings the former gives 
little indication whether or not a man is adjusted satis- 
factorily to his job The author concludes that these 
performances reveal the fallacy of applying rigid physical 
standards in industry and that disabled persons are 
valuable, productive and safe employees (Physical 
impairment and disability are confused here The former 
was determined at pre-employment examination and all 
vaneties seem to have been included, regardless of 
whether a worker was handicapped in the job he was 
given Measurements of job performance take no 
account of indivadual workers problems Many 
workers left before their performance could studied ) 

T rC A pate 
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Some Notes on Suicide O’Connor, W A (1948) ^ 

^nr J med Psychol , 21, 222 

An explanation of suicide is worked out on the basis of 
Freud’s theory of the conflict between Life and Death, 
Eros and Thanatos Eros is constantly active m main- 
taining life but there is at the same time a conflicting pull 
- towards death and rest," and it is suggested that the 
longmg for immortal life, which can only be reached by 
death, may belong to this side of the conflict The 
frequently observed calmness and complacency of a 
patient just before he commits suicide may be due to a 
solution of the conflict in favour of Thanatos Obviously, 
church and state condemn suicide more fiercely than can 
be justified by the infinitesimal danger to the biological 
survival of the human race This condemnation is 
quite disproportionate when compared with the indiffer- 
ence of those mstitutions to poverty and disease The 
explanation of such official seventy would seem to be 
the fear that mdividuals may too easily succumb to 


the demands of the death mstmct, although this fear is 
inconsistent with the reverence for martyrs -and monastic 
self-flagellators 

The death wish is certamly not conscious but is deeply 
buned m the unconscious, and so it is only when the 
ascendency of the conscious rmnd is disturbed in severe 
mental illness that suicide is likely to occur In this state 
phantasy can become donunant and the wish may become 
a command. Suicide may become a certainty when the 
reality pnnciple falls entirely mto the background 
Until this happens real suiade is unhkely Reality 
womes are not usually responsible for suiade, and how- 
ever devastaUng the viscissitudes of hfe may be it is 
doubtful if they should ever be looked upon as liminal 
stunuli for actual self-destruction The author quotes 18 
cases which came under his own observation and con- 
siders that 90% of suicides had led an unsatisfactory 
sexual life and that 50% had homosexual tendenaes 

R G. Gordon 
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NOTICE TO CONTRIBUTORS 

I, ""r r«pons.bIo for thb Journal, social medicine is that branch of science which 

biological ne^, interactions, disabihties, and potentialities of human beings living 
’ 1 numerical, structural and functional changes of human populaUons in their 
n!n as^ts To a large extent its methods must necessarily be statistical, involving the 

use of numenMl daU obtained either from ofiBcial sources or from special field investigations, and 
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The recurring problems m the medical supervision 
f men engaged m operational flymg m the Royal 
ur Force were the optimum length of the tour of 
,uty to be expected of them and the detection of the 
)Oint m that tour of duty when an individual was 
howing signs of impending breakdown The 
ength of the tour of duty had to be laid down as a 
general rule for each type of operational duty — 
jwhether fighter, bomber, coastal command, etc — 
and set at a level which obtained for the Service an 
adequate operational return for the traimng invest- 
ment made and yet was compatible with the mam- 
jtenance of health and morale Withm the broad 
guide of this general tour hmit, some laUtude had 
to be allowed for individual vanation Breakdown 
n any individual may be the result of some par- 
ticularly harassing expenence or the cumulative 
effect of stress on a man of less robust nervous 
constitution The release of a flying man from 
operational duty should anticipate complete break- 
down but, if group morale is to be maintained, 
relief should not follow the appearance of shght 
deviations from normal function Few men sur- 
vived an operational tour without showing some 
) evidence of the effect of stress, whether symptomatic 
I or objective, and it would have been unfair to reheve 
only those who brought these complamts to the 
squadron medical officer Occasions arose, too, 
where the squadron doctor was asked to state 
whether a man who was suspected, if not of mahn- 
genng, at least of magnifying the physical and 
mental disturbances inevitable in air warfare did m 
fact show objective signs of undue physical reaction 
to the operational environment Ihe distmction 
between the normal (m the sense of usual) reaction 
to strain and abnormal reactions which might 
portend neurotic illness was necessanly a fine one, 
and the appreciation of lesser degrees of abnormality 
presupposed a precise knowledge of the limits of 
normal vanabilitj round the average Upon such 
knowledge rested many of the hopes that medical 


supervision could make a useful contnbution to the 
prevention by anticipation of psychological disorder 
m flymg crews 

A considerable body of expenence of the charac- 
(enstic patterns of symptoms, behaviour, and 
Operational performance was obtained m the vanous 
Commands of the R A F (Symonds and Williams, 
1947) Dunng most of the war, however, little 
information was available about the objective 
physical measures of stress either as a group or 
in^vidual phenomenon Given such physical 
measures, it should be possible to make a quantita- 
tive assessment of the effects of stress m a homo- 
geneous group of flymg men, e g mght-fighter 
pilots, and to determine whether, for example, there 
V/as a cntical point m the prevailing length of tour 
of duty expected of them beyond which a consistent 
defenoration set m Again, if the individual 
vanabihty round the general trend of the physical 
index used could be measured, the significance of an 
individual’s aberrant reaction could be readily 
iissessed in terms of this index 

Some work done on this subject has already been 
reported (Reid, 1947) Weighmg a large group of 
men engaged m mght bomber operations at one 
pomt m time demonstrated that, compared with 
those who had not started their operational tour, 
men who had done up to 12 bomber sorties showed 
a drop m weight of about 2 lb After the twelfth 
Sortie, stabilization took place and weight was 
maintained about that level in those who survived 
That this drop m weight probably signified that 
fluctuation m body weight was objective physical 
Evidence of the effects of stress was suggested by 
contemporary evidence of an increase in the mcr- 
dence of psychological disorder and imnor sickness 
dunng the first part of the tour and a fairly stable 
rate thereafter This meant that in so far as these 
indicators were valid, there was no point within the 
general tour lirmt of 30 bomber sorties beyond which 
a consistent decline in health and morale appeared 
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This approach involved the measurement, at one 
point in time, of different men at different stages m 
then" operational tour It had the practical advan- 
tage that it produced a useful answer relatively 
easily and quickly, since there was no need to follow 
a senes of men over a tour lastmg perhaps six to 
mne months But there was no doubt that the 
alternative method of performmg repeated measure- 
ments on the same individuals over a penod of time 
was mtrmsically more attractive Despite the very 
considerable administrative difficulties mvolved, it 
had the advantages that it ehminated, by measuring 
the same man at different stages of his tour, the 
variation between mdividuals which might blur a 
trend m the mdex over a number of sorties Again, 
although the first method was necessarily hmited by 
the numbers mvolved to a crude measure such as 
bodyweight, the possibdity of observmg a small 
group of mdividuals permitted the use of more 
elaborate and thus jierha/is mone smsitrye olyeetove 
measures of physical detenoration 

It was deaded, therefore, to look for rather more 
finely balanced physiological functions which might 
be expected to react sensitively to environmental 
stresses on the mdmdual, yet which would be 
susceptible to rehable measurement The impor- 
tance of vision m flymg and the speaal expenence 
of the medical branch of the R A F m applymg 
tests of visual function made the choice of sudi 
tests appropriate The Consultants m Neuro- 
psychiatry and Ophthalmology, Air Vice Marshals 
Sir Charles Symonds and P C Livmgston, therefore 
agreed to mitiate a field tnal of tests of visual 
function as a physical measure of the effects of 
operational stress m night bomber crews 


IS a dissociation test where an adjustment is made 
for mter-pupiUary distance and the degree of exo- 
phona or esophona mdicated on a scale calibrated 
from 0 to over 8 

Maddox Wing Test — ^This is likewise a dissocia- 
tion test of ocular' poise where the esophona or 
exophona is recorded m terms of dioptres 

Binocular Gauge Test —This is a test of accommo 
dation where the distance from the eye at which 
convergence on accommodation is seen to break 
down IS measured m centimetres for each eje 
separately 

Experimental Test of Physiological Diplopia — 
This was designed to estimate the degree to which 
this function was affected by continued operational 
stram In this instance, the results were expressed 
tn degrees 

All these tests were apphed m a ngidly standard- 
ized fashion throughout the expenment by the 
^ame orthoptrst (Sectioa OSzcer J Piomraa 
\V A A F ) Before the field trials began, repeated 
assessments were made on the same mdividuals at 
Intervals of some days to gauge the rehabihty of the 
Pleasures used These preliminary tnals proved 
tetisfactory and the field studies were started at 
^ base from which were operating a squadron of 
Mosqmto aircraft (carrying a pilot and navigator 
tinly) and a squadron of Lancaster aircraft carrying 
the usual crew of seven Both squadrons belonged 
to the Pathfinder Force of Bomber Command and 
to that extent were selected from the main body of 
the heavy night bomber force The operational 
role of the two squadrons differed slightly, but m 
general they both shared the environmental condi- 
tions prevaihng m Bomber Command of the RAF 
during the mtensive efforts of 1944 
- At the outset of the field study, all available 


Outline oe Method 

The special tests of visual function selected for 
study were, with one exception, those used routinely 
m the selection of men for flymg duties m the R A F 
The techmque of measurement m each case is 
descnbed m full m the Air Mmistry pubhcation 
“ Medical Exainmation for Fitness for Flymg ” 
(1941) Tests of visual acmty were included m the 
survey, but the mam emphasis lay on tests of visual 
judgment or of ocular balance The function of 
accommodation m particular was thought to be 
most hable to upset by general strain AH the tests 
available for the detection of ocular muscle unbal- 
ance were used, and a test of physiological diplopia, 
then being developed by Lnmgston, was added 
The final selection thus mcluded 

Bishop Harman Diaphragm Test — This is dKigned 
to estimate “ the desire for binocular vision ” This 


Operational crews were exammed at rest during 
the day The results of this examination then 
formed the base fine from which subsequent 
deviations could be measured At the same time, 
the mdividual’s operational expenence, counted in 
the number of sorties performed to date, was recorded 
together wth his crew duty and his level of day 


Visual acuity 

At mtervals durmg the remamder of their tour 
these'men were exammed on their return from an 
Operational sortie Their expenence (in sorties) at 
each exammation, and the details of the w'eathcr, 
height, range, and opposition met with during that 
Particular sortie, were noted As fresh replacc^n 
amved for the squadrons, they too were included 


ui the survey , 

After some months there thus became aiailable 
a senes of measurements on the same mdnidua p 
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different stages in his operational tour The average 
value for each of the measures proposed could then 
be worked out for each stage, 0, 1-5, 6-10 sorties, etc , 
and the general trend compared with previous 
results in this field A review of the vanation 
behveen the duration of individual sorties showed 
that It was too small to make possible any useful 
comparison between visual changes after sorties 
differing in duration or type Attention was 
therefore mainly given to the behaviour, withm a 
^oup, of visual function as a response to stress and 
to the deviation of an mdmdual at different stages 
throughout the tour both from his mvn and from 
the group norm 

Summary of Results 

From the data available, one reading for each 
type of measurement for each mdividual was taken 
at the nearest point to the later limit of the experi- 
ence grouping, 1-5, 6-10, II-I5, 16-20, 21-30 sorties 
At this point, it was assumed, the effect of cumulative 
stress between, say, the sixth and tenth sortie would 
have been at a maximum If no sigmficant trends 
were visible using this matenal, then it was unhkely 
that any other method of selection, e g taking the 
median observation withm the expenence group, 
would have produced significant findmgs 


Accommodation — ^Accommodation fatigue has 
long been considered a promment sign of general 
fatigue Taking this visual function first, then, we 
can set out the results of the Binocular Gauge Test 
of accommodation as m Table I The differences 
between the results given by nght and left eyes are 
neghgible (m fact the correlation between them is 
r=0 9044, n=100, P<0 01) and the two readings 
have been combmed to give the mean accommoda- 
bon averaged in each section of the operabonal tour 
m Table I 

The trend seen in the “ total ” row is fairly 
consistently evident m each of the vanous types of 
crew duty m both squadrons In the Lancaster 
squadron, the level at which objecbve failure in 
accommodation occurs rises to a peak about the 
tenth sortie and remains fairly stable at that level 
durmg the remainder of the tour This trend, 
which IS suggestive of an mitial penod of adaptation 
to stress followed by a penod of stabihzation is 
very similar to the trend in weight loss and m the 
mcidence of psychological disorder already noted 
It seems reasonable to suppose that all three 
measures mdicate the group reaction in a heavy 
night bomber formabon to a tour of duties of 
30 operational sorties 

On the other hand, although the basic trend of 


TABLE I 


Mean Accommodation Scores (R and L ) at DnEERENr Stages of Tour 


Squadron 


1 

j Stage in Tour 

! 1 


1 

-5 1 

j 6-10 1 11-15 1 

1 16-20 21-30 

1 No 1 

1 

1 Score 1 

I 

No 

Score 1 

No i 

1 

Score 1 No 

1 

Score 

No 1 

Score No Score 

Lancaster 

Pilot 

Navigator 

Air bomber I 

Wireless operator 1 

Flight engineer , 

An gunner j 

j 

> 10 1 
1 ’2 I 

" 1 

1 5 : 

19 

8 85 
i 9 33 

9 05 
' 9 28 

1 9 20 
! 9 21 

1 

10 

12 ' 
II 

8 

5 

19 

I 

1 

10 

12 

11 

7 

5 

18 

1 

11 88 ' 7 

12 74 7 

10 40 9 

11 26 4 

11 50 5 

10 22 12 

10 76 
12 46 ' 
10 67 1 

10 75 
12 35 ; 

11 16 1 

1 5 

5 

i 6 

1 5 

10 1 

i 10 80 4 10 75 

11 75 2 11 33 

10 41 4 11 85 

10 64 2 9 15 

11 92 3 II 40 

11 07 5 I! 74 

Total ! g 5 


65 1 

! 10 78 1 

63 

11 20 44 i 

11 30 1 

36 j 

11 06 20 11 21 

Standard de\iation ! j 


1 2 02 1 1 2 21 

111 1 

2 13, j 2 78 2 03 

Mosquito 

Pilot 

Navigator 

1 1 

1 18 10 05 10 1 10 44 13 

18 9 11 10 1 10 99 13 

1 

1 

10 98 ' 14 11 58 12 11 76 10 12 02 

10 80 j 13 10 50 12 II 49 10 1- 9/ 

Total 

36 9 58 20 


10 89 ' 27 11 06 24 11 61 20 12 46 

Standard deviation 

2 50 i 1 79 

1 1 

1 77 ; 2 12 2 OS 2 6, 

1 
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adaptation also appears m the results for the 
Mosquito squadron, there is a suggestion of a 
terminal rise which might mdicate a physical 
deterioration resulting from excessive stress associ- 
ated with the squadron’s rather different role For 
several reasons such questions can hardly be 
answered by the data m their present form The 
application of tests of significance for the trends 
observed is comphcated by the fact that, owing to 
attrition and replacement, the population examined 
differs from stage to stage Some of the men will 

TABLE n 

iNTTiAi. Accommodation Score and Survival in 

Operations 


thit selective elimmation is a senous source of 
error in the analysis 

It IS easy to show that, as in Table ID, there is a 
significant mcrease in Gauge Test score, i e a lessen- 
mg in efficiency of accommodation, after the first 
operational sortie over the resting level measured 
before the tour starts This means that, even in 
the short term context before the cumulative stress 
of the operational tour has begun to take effect, 
the Gauge Test of accommodation is a useful 
indicator of reaction to the operational task 
\ 

TABLE m 

Gauge Test Scores before and after First 
Operational Sortie 


1 

1 

Gauge Score j 

Total 

1 

1 

1 Survived 

Not 

Survived 

Survived 

(%) 

Lancaster I 





Squadron , 


1 



Good (7-8 5)i 

15 

10 

5 

67 

Poor (9-) 1 

21 

10 , 

11 

! 48 

X==0 6300 n=l 

0 50>P>0 30 


Mosquito ‘ 





Squadron 





Good (7-8 5) 

29 

12 

17 

41 

Poor (9-) 

36 

I 

8 

28 

22 


;r»-l 9409 n-l 0 20>P>0 10 


- 

1 

Mean Score 

Lancaster, Squadron* 

No 

1 

(R & L eyes) 

Crew Duty 

‘1 

Before 

After 

Pilot 

, 10 

8 85 

9 85 

Navigator 

i 12 

9 33 

11 29 

Air bomber 

1 11 

9 05 

1 10 64 

Wireless operator 

8 

9 28 

10 47 

Flight engineer 

5 

9 20 

10 60 

Air gunner 

, ^9 

9 21 

10 50 

Total 

65 

9 16 

10 58 


* DifrCTenc«=l 42 t=7 72 for n=64 P<0 01 


be represented at each stage, others only at some 
stages, so that not only are the mean scores a^ 
different stages not independent of each other, but 
also some of the differences observed may be the 
result of differences betiveen individuals rather than 
the true result of changmg adaptation to stress 
Further, it is possible that men with subnormal 
powers of accommodation may be mefficient, eg 
in piloting and gunnery, and therefore less hkely to 
survive a tour Such a relationship would tend to 
lower the average level of accommodation by the 
selective elimination m action of those with adverse 
(i e high) scores in the Bmocular Gauge Test The 
possibility of a masking of the results must be 
considered and the evidence for such a supposition 
IS set out m Table 11 In this table are given the 
members surviving beyond their twentieth sortie 
among groups achieving good or poor scores in a 
test applied before the beginrung of their tour of 
operational duty Although the differences are 
suggests e, the combination of the uncorrected ^ 
values for the two tables gives a value of x-=4 053, 
with 0 20>P>0 10 for n=2, so that it is unlikely 


Mosquito Squadron! 

, No 

Mean Score 
(R & L eyes) 

Crew Duty 


' Before 

1 After 

Pilot 

18 

* 11 06 

10 75 

Navigator 

18 


' 10 86 

Total 

36 

9 58 

1 

10 80 

t DifTcrcnce^al 22 41 

for n = 35 

P<0 01 



For the reasons given above however it is less 
easy to measure the significance of the long-term 
trends apparent in Table I The difficulties of non- 
independence can be overcome by taking from the 
accumulated records the results at or near 0, 5, 15 
20 and 25 sorties in individuals who survued the 
tour and were examined regularly throughout it 
The use of recordings made on the same individuals 
at regular intervals dunng the tour simplifies the 
apphcation of analysis of vanance technique to the 
study of the stage-to-stage trends The ^ta arc 
set out in full in the appendix (page 109), but 
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TABLE IV 

Mean Accommodation at Successive Stages in Tour 


Squadron 

■ 

Stage in Tour 



5 1 

10 , 

15 , 

20 1 

I 

25 

Lancaster 

19 

I 8 74 1 

9 92 1 

11 37 

10 82 

10 95 

11 66 

Mosquito 

1 ^ 

I 8 00 1 

11 25 1 

10 17 1 

11 42 

1 1 42 I 

12 00 

Total 

25 

8 56 ] 

10 24 1 

11 08 

10 96 1 

11 06 

1 

11 74 

Standard deviation 

■ 


2 001 

2 853 

2 861 

1 

1 ^ 

L ^ 1 , ' 

2 611 

1 

1 


Table IV gives the means at each stage m each 
squadron together with the standard deviation of 
the total observations at each stage 

Comparmg these results with those m Table I, it 
IS clear that the same general trends anse, yet m this 
instance a termmal change appears m the last stage 
of the tour m both squadrons The numbers are 
rather small, so that it is probably safer to use the 
whole of the data provided by the repeated measure- 
ments on all 25 mdividuals 

Looking first at the vanability of the observations 
at successive stages, there is a hint that tlie vanabihty 
increases with progress through the tour to reach 
a maximum about the fifteenth sortie Apphcation 
of Bartlett’s test for the difierences between vari- 
ances, however, shows that they could vvell have 
arisen by chance (0 20>P>0 10) On this basis, 
homogeneity of variance over the senes of arrays 
can be fairly safely assumed and analysis of vanance 
earned out The results of that analysis appear 
in Table V 

From the analysis of Table V it is dear that. 


since the “ betiveen-stage ” mean square is sigmfi- 
cantly greater than the “ error ” mean square given 
by the withm-stage residual I'anance, real differences 
m mean accommodation score exist at different 
stages of the operational tour' These differences 
follow a trend which, as the splitting up of the 
“ between-stage ” sum of squares shows, could be 
best desenbed by fitting a curved regression line 
of a cubic type Such a curve was m fact fitted to 
the data by Fisher’s method of using orthogonal 
polynomials and the closeness of the fit to the means 
IS seen m Fig 1 This method of fitting a curv'e 
to desenbe each significant feature of the data 
permits fanly confident interpretation Clearly, 
there is a real, m the sense of technically significant, 
nse in the mean accommodation score in the 
Binocular Gauge Test dunng the penod of adapta- 
tion to operational stress Between the tenth and 
the fifteenth sortie, stabihzation takes place, but 
in the last part of the tour, there is clear evidence 
of a detenoration m the power of accommodation 
In this last respect the present result differs from the 


TABLE V 

Analysis of Variance of Mean Gauge Score 


Source 

1 

Sum of Squares 

D F 

Mean Square 

F 

Linear term 

Quadratic 

Cubic 

Between stage residual 

118 8206 

IS 8576 

15 7236 

0 6515 

1 

1 

1 

2 

118 8206 

18 8576 

15 7236 

0 3253 

49 55- 
7 86* 

6 56" 

Between stages 

Between individuals 

Within stage residual 

154 0533 

590 9600 

287 7800 

5 

24 

120 

30 8107 

24 6233 

2 3982 

12 85* 

10 27* 

Total 

1,032 7933 

1 

149 




• Hitily ileruEcujt P<0 01 t SipuEcant P<0 05 
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findings for the other indices of the effects of strain, 
such as weight loss, used tn previous studies on the 
health of Bomber Command as a whole In part 
this may be the result of excessive stress on the 
Pathfinder Force from which the two squadrons 
were drawn, but it may equally be amndication 
of the sensitivity of the method now being discussed 
There is one last point of importance m this 
context The 25 mdividuals whose records have 
been thus analysed all survived an operabonal tour 
Their response to strain therefore represents the 
reaction of a sample of the whole crew population 
of particular quahty Takmg their expenence as a 
model of “ normahty ” in response to The stress of 
bomber operations, it should be possible to lay 
down “ control limits ” outhnmg the hkely range 
of individual deviations from a standard expectation 
based on this response curve " 



Fia 1 Trend m accommodation test results during 
operational tour 


might be said that nnly one in twenty individuals 
of a group measured at the same stage in their 
tour will have a score diffenng by more than 
2x2 5=5 umts from the group'mean at that stage 
These limits can be minimized and thus made 
more useful by elunmatmg this variability between 
mdividuals This can be done by relating an 
mdividual’s score at each stage to the restmg score 
of that mdmdual before startmg the operational 
tour, 1 e the score at any stage is expressed as a 
deviation from the base hne of the resting score 
The expected “ normal ” upirard trend from this 
base hne is given by the curve fitted to the means 
startmg from the restmg score Round this 
expectabon there will be, at all stages, a vanation 



Fig 2 Control limit of accommodation scores during 
operational tour 


The variation between mdividuals is, of course, 
considerable At any particular stage m the tour 
the accommodation scores for a senes of individuals 
will vary about the pomt on the curve appropnate 
to that stage m the tour with a vanance which can 
be estimated from Table V The difference between 
the “ between-mdrvidual ” mean square and the 
“ withm-stage ” mean square (22 2251) is due to 
the vanance between individual levels which can be 
estimated by dmdmg 22 2251 by 6, the number of 
stages upon which it is based To this result 
(3 7041) must be added the final residual vanance 
which IS a measure of the vanabihty m the scores 
of any one mdmdual round his own mean score at 
any one pomt m the curve tour (2 3982) The 
resultmg vanance estimate (6 1023) gives a standard 
deviation of •\/6~l^=2 47 for the vanation of 
the scores for a senes of mdividuals round the mean 
appropnate to some fixed stage m the tour Assum- 
mg normality of distnbuhon and takmg the hmit 
to the nearest pomt of the measurmg scale (2 5) it 


in score for the same mdiwdual of a size mdicated 
by the “ withm-stage ” vanabihty of Tabic V 
(2 398) This vanance will apply to both initial 
and subsequent measurements so that the signifi- 
cance of the difference between them must be 
assessed m terms of the standard error of that 
difference which is denved from the sum of their 
vanances '\/2/.2 398=2 19 
This value of 2 19 units is a guide to the 
vanabihty likely to be foimd round the expected 
difference between the miUal observed resting score 
and measurements made at subsequent stages of the 
tour Certainly such an estimate of vanability is 
at best an estimate which is least accurate at the 
extremes of the operational expenence scale, but 
withm this range of expenence it doK give an 
adequate mdicafion of the Lnvts of “ normal 
vanabihty m the differences between resting and 
subsequent scores Control limits based on this 
estimate of vanabihty, can thus be laid down so ^ 
to mclude all but any desued proportion of We 
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scores An upper Jimit set at,3 6 units above the 
expected difference for each stage m the tour, for 
example, as in Fig 2, where 3 6= normal deviate 
for 95 per cent (1 65) x standard deviation (2 1 9), 
will include all but 5 per cent of the scores likely 
to be observed m a “ normal ” group of mdividuals 
Only if an individual’s score at any pomt in his tour 
IS above the “ upper control limit ’ appropnate to 
that stage could it be suggested that his reaction to 
stress was defkutely unusu^ or significant Whether 
such an unusual physical reaction is necessanly 
predictive or indicative of illness cannot, of course, 
be determined from the present data, but such a 
deviation from expectation certainly suggests that 
his resilience under strain is suspect and that 
particular care must be taken in his medical 
supervision 

Ocular Balance — ^The results of the tests of ocular 
balance used (the Maddox Wmg and the Bishop 
Harman Diaphragm tests) were obtained for the 
same 25 individuals for whom records were available 
throughout the tour The unusual metnc used m 
these tests makes any sophisticated analysis quite 
unreahstic It is difficult, for example, to give 
numencal meaning to a shift from exophona of 
two degrees to an esophona of one degree, and it is 
probably adequate merely to note the changes m 
distnbution with increasmg expenence in a group 
of flying men This is done m Tables VI and Vn 
where, for the same 25 men, are given the distnbu- 
tions of the results of Maddox Wing and Bishop 
Harman Diaphragm tests apphed at different stages 
of the tour In the first case, the test would 
suggest that the changes in distribution differ 
insignificantly from stage to stage This test, how- 
ever, takes no account of trend and there is some 
indication that there is a decrease in the proportion 
of esophonc readings after the tenth sorties This 
change is so slight, however, that it seems unlikely 
to have much practical value in this context 
Similarly, hovvcver, the scores of the second test 


were divided up, the resulting distnbutions were 
remarkable only in their stability and statistical 

TABLE VI 

Distribution of Maddox Wing Test Scores 

THROUGHOUT ToUR 


Stage in Tour 


■c- 

i 0 1 
1 1 

1 ' ' 

5 

10 

1 

15 

25 

Considerable esophona 
(6+) 

1 

15 

1 15 ' 

14 

1 

11 

n 

Remainder 

■ 10 

1 10 1 

f i 

11 

1 15 

14 

14 


X«=4 191)4, n=5, 0 70>P>0 50 


TABLE Vll 

Distribution of Bishop Harman Diaphragm 
Test Scores throughout Tour 



1 

Stage m Tour 

- 


0 ’ 

1 j 5 1 

10 ' 15 

25 

Esophona (1-) 
Remainder 

- 5 ; 
. 20 { 

1 

6 i 5 1 
19 1 20 i 

1 i 

4 ! 5 
t 21 ; 20 

0 

' 23 


tests are superfluous It would appear, then, that 
neither of these two tests gives the same promise 
as a measure of the response to stress as does the 
gauge test of accommodation 
Physiological Diplopia — ^The average values found 
by using the test of physiological diplopia at each 
stage in the tour are given in Table VUI where the 
observ'ations are expressed in terms of the deviation 
from the resting value It is clear that, although 
there are differences in a negative direction between 
the resting value and the score made on test on 


TABLE Vin 

Mean Devtatiov from Resting Result in Diplopia Test throughout Tour 



Stage in Tour 

SquTdron 


1-5 


6-10 

11-15 

16-20 

21 

25 


26-'0 


>*0 

Mean 

No 

Mean 

No ' Mean 

No 1 Mean 

No 

Mean 

\o 

Stum 

Lancaster 

56 

-rO 1607 

64 

-0 844S 

44 -0 5455 

36 -2 7222* 

20 

0 nsoo 

15 

3 4ono' 

Mosquito 

20 

-0 2500 

26 

-0 53S5 

26 -0 2692 

24 !-0 70S3 

1 

20 

1 oerw 

12 

I fOOO 


t i«t a probibililx of "*^0 01 »n in^t3oce^ 
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return from a sortie, these differences reach signifi- 
cant levels on only two occasions Further, there 
is no consistent trend between the mean values at 
different stages of the tour at all comparable with 
the trend seen in accommodation and the other 
' physical mdicators of the effect of stress For these 
reasons, it seems fairly certam that this test, at least 
m Its present form, is not of value m the detection 
of either short-term or cumulative fatigue 


Discussion 

A review of th^e remits suggests that In tests of 
accommodation we have a sensitive, accurate 
indicator of the reaction of mdmduals to a harassing 
environment The use of a sensitive test m repeated 
examination of the same mdividual dunng a period 
of stram gives the same mdications as do cruder 
measures, such as loss m bodyweight, when assessed 
in different individuals at differen! stages m their 
tour It IS also clear that the tests of ocular poise 
and of physiological diplopia give no such promise 

In the supervision of the health of flymg men, the 
indications of terminal detenoration appeanng in 
this study may be useful in determming the optimum 
lunits of the operational tour As has been shown, 
however, individual differences are considerable but, ' 
if each mdividual’s performance on test can be 
related to his own resting level before the penod of 
'stress began, the general expenence of the group to 
which he belongs can be used as a guide to the 
reaction likely to be observed The deviation of an 
individual’s score from that expectation must be 
assessed m terms of the usual vanability hkely to be 
found between repeated observations, and this 
vanabihty can be readily estimated 

The possibihty of usmg similar techniques m the 
study of short and long-term fatigue m mdustry 
should be considered Admittedly the physical 
changes noted m this survey have been the result 
of a stress of particular intensity But they have 
ansen m men of exceptional calibre The less 
dramatic strams in industry operate on a much less 
highly selected population, and with large numbers 
and more sensitive tests useful mdications of group 
reaction to environment may be obtained 


modation were sensitive indicators of the reactions 
of men to the exceptional stress of their environment 
at that time 

Such tests, repeated on the same individuals at 
mtervals throughout the tour, gave substanUally 
the same indications as did the trend of weight 
differences between a large senes of different men 
measured at different stages in the tour In both 
instances there was evidence of a penod of adapta- 
tion to stress whenAiean weight fell and the power 
of accommodation detenorated, but then, after 
about the tenth sortie m a tour hmited to 30 sorties 
stabilization at a new level took place Confirma 
tion of this mterpretation comes from similar trends 
in the mcidence of psychological disorder at different 
stages m the tour 

The use of a test of accommodative power had 
additional advantages it seems to be able to 
discriminate m a fairly objective fashion between 
fesiiBg perfoTmance and performance m the fatigue 
State on completion of a sortie More important 
however, is the suggestion that by the repeated use 
of sensitive tests on the same mdividuals, it might 
be possible to detect long-term trends in cumulative 
fatigue The value of such indications in laying 
down optimum limits of duration of operational 
. Employment is discussed and suggestions are made 
for the use of the estimates of vanation in an 
individual’s performance from time to time to 
estimate the significance of his deviation from the 
average performance of a group subject to the same 
Cumulative stram 

The more precise methods of supervision of 
health suggested m this study may have a wider 
apphcation m occupational medicine 
Similar study of tests of ocular poise and physio 
logical diplopia gave no clear promise of usefulness 
m this field 

I am indebted to Sir Charles Symonds and Professor 
A Bradford HiU, Consultants to the Royal Air Fo^ in 
Neuropsychiatry and Medical Statistics, for their advire 
and to the Director-General of Medical Services of 
Royal Air Force, Air Vice Marshal P C Livingston, bom 
for his help while Consultant in Ophlhataology and for 
Permission to pubhsh this report To Mis K , . . 

MissB M Miller, and Miss O M Penfold 1 am obl^^ 
for their clencal and computing assistance and to Mrs 
M G Young for drawing the diagrams 


Summary and Conclusions 

A statistical analysis has been made of the results 
of a survey of the effects of operational flying stress 
on the visual function of men of two bomber 
squadrons of the R-AiF dunng the later stages of 
World War U It is suggested that tests of accom- 
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APPENDIX 


Binocular Gauge Test Score at different Stages in Tour 


Squadron 

s 

1 

Stage m Tour m Sorties 

- 


1 0 

5 

10 

15 

20 

25 

Lancaster 

- ' 






Pilot 

, 9 

12 

11 

10 

10 5 

12 5 


8 

9 

7 

9 

13 

11 


, 7 

10 

13 

11 

12 

12 


‘ 7 

8 

85 

11 

8 

9 

Navigator 

i 9 

11 

13 

11 

11 

12 


I 7 



8 5 

9 

10 

Air bomber 

10 5 

14 5 

- 12 

12 

10 

13 


9 

9 5 

13 

10 

12 

12 


1 « 

9 

10 5 

10 5 

12 

12 

Wireless operator 

' ' '7 

10 

9 5 

7 

8 

9 


1 8 

9 5 

.. 

10 

♦ 

10 

10 

Flight engineer 

. 12 

12 

16 

17 

13 

17 


t 8 

9 

8 

11 

10 

10 


! ^ 



11 

8 5 

10 

9 

Air gunner 

1 12 

9 5 

19 5 

19 5 

19 5 

19 


8 

8 

11 

8 

10 

11 


! 7 

8 

8 5 

9 5 

9 

9 


1 15 5 

12 5 

15 5 

13 

11 

14 


! ’ 

« 

8 

8 - 

10 

10 

Mosquito 

1 






Pilot 

1 9 5 

10 

11 

11 5 

11 

11 


8 

10 . 

9 

9 

10 

10 


' 7 

10 5 

10 

11 

10 

13 

Navigator 

. t 9 5 

12 5 

8 

9 

9 

9 


1 7 

15 5 

12 

14 

14 5 

16 


' 7 

1 

9 

11 

14 

14 

13 


• Value estimated by missing plot technique uas used In anah’sb 
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THE CARE OF THE CHRONIC SICK 
I MEDICAL AND NURSING REQUIREMENTS* 

BY 

C R LOWE and THOMAS McKEOWN 

From the Department of Social Medicine, University of Birmingham 

Introduction It is known that most patients who need con- 


If we arc not now aware that old age and chrome 
sickness are among the most urgent of contemporary 
medical problems, it is not the fault of the numerous 
■writers who have tried to persuade us Their case is 
supported by national statistics, and stated bnefly 
amounts to this the fact that preventive medicine 
I^to use the term in its most inclusive sense) has 
reduced the incidence of disease in younger age 
groups tneans that a higher proportion of the general 
population suffers from the diseases of old age, the 
relative contnbution of these diseases to the total 
incidence of disease is already high and is increasing, 
we are comparatively ignorant about the diseases of 
late hfe and have the best of reasons for learrung 
more about them (in this matter we have the double 
interest of the actuary and of the insuned) 

In this paper, the first of a senes based on an 
investigation of the chrome sick m hospital, we deal 
mainly wth admimstrative difficulties created by 
these diseases It will be useful first to consider 
the reasons which have led to the couplmg of the 
problem of chronic sickness with that of old age, for 
if we use the term chrome sickness an reference to 
diseases which contmue or recur over a considerable 
penod, it IS quite evident that it is not lirmted to late 
hfe Bronchitis, rheumatic heart disease, and 
dissermnated sclerosis are examples, in the respun- 
tory, circulatoiy, and nervous systems respectively, 
of chrome diseases which commonly appear for the 
first time m voung people The fact that we 
associate chrome sickness with old age reflects a 
natural preoccupation rvith the administrative 
problem As scientists we should hke to know the 
proportion of the chronic diseases which first appear 
m each age group, but as medical administrators we 
are more concerned with the proportion of mdivid- 
uals m each age group who require attention 

• Tbts rcjearch was assisted b> a gnint Ihsm the Bnrninsham 
Univenitj Studenu Sodal Semecs Fund 


tinuous care are old, but there is no detailed 
information about the kind of care they require 
The only substantial numerical data are based on 
returns of hospitals for the chronic sick, and give 
the total population in hospital, these figures have 
also been subdivided into “ chrome sick ” and 
“ aged and infirm ”f, but the division tells us 
nothing of the medical and nursing requuements of 
patients m each group We have only to recall the 
way in which cases were adrmtfed until July, 1946, 
to recognize the mixed nature of this hospital 
population The medical needs of the elderly 
patient cannot be considered apart from the social 
cucumstances in which they anse, and the general 
practitioner who stated to the reheving officer that 
m his opmion a patient should be admitted to 
hospital was inevitably influenced by the inadequacy 
of faalities in the home, as well as by the urgency of 
the need for hospital treatment Even more 
important, as we shall show m a later paper, it has 
frequently been necessary to retain in hospital 
patients whose need for frequent medical attention 
or skilled nursing was transient, but whose home 
circumstances prevented discharge 
This was a situation which the Poor Law authori 
ties could accept with composure They were 
responsible for the social as well as for the medical 
needs of many of their paUents, and the vicarious 
burden on their hospitals was compensated by 
relief for other parts of their administration Indeed 
havmg regard to the limited staff and equipment 
used m the hospitals it was even possible that an 
elderly paUent not requuing medical attention or 
skilled nursmg could be provided for as economi 
cally in a hospital bed as elsewhere 

There was no important change dunng the 

of administration under localauthonlies{I929-1948). 

t Report of the WorUng Party on the Rccmllment and Training 
ofNunfs. p 107 
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and the hospitals transferred m July, 1948, to 
regional hospital boards still housed depnved 
children, the aged and infirm, and the destitute of all 
ages, as well as the chronic sick But the respon- 
sibility of the new authonties was limited sharply 
by act of parhament to hospital care, and, faced 
with the unpleasant facts of long waitmg hsts and 
too few beds, they naturally viewed with concern 
the possibihty that then hospitals contamed patients 
who could be cared for more economically else- 
where, and who were in any case not then problem 
The reasons for concern about this situation arc 
not all admmistrative ones We know that the 
social and medical attention which patients later 
require are determmed to some extent by the 
adequacy of the services to which they have access 
in the acute stages of then illness Continence and 
mobility in particular reflect the standard of care 
received The fact that hospital beds are scarce, 
and likely to remain so for some time to come, 
makes it important that they should not be occupied 
by patients who no longer need hospital attention 

We have attempted in this paper to answer two 
questions (I) What proportion of the chrome sick 
require the kind of medical or nursing attention 
provided m hospitals "> (2) What facihties are 
needed for patients who can more satisfactonly or 
more economically be cared for outside hospitals ? 

For this purpose it has been necessary first to 
define the nursing and medical attention which 
justify hospital care, and second to examme the 
requirements of patients in relation to these 
standards 

Material and "Methods 

The numencal data in this paper are denved from 
an analysis of 1,005 patients in Western Road 
Infirmary, Birmingham A bnef account follows 
of the nature of this matenal and of the extent to 
which It ma> be regarded as representative of the 
problem of chronic sickness m the country as a 
whole 

Western Road Infirmary is typical of raan> 
institutions provided as workhouses under the Poor 
Law Amendment Act of 1834 and administered by 
a Board of Guardians elected locally to serve the 
surrounding panshes To the original workhouse, 
now more than a hundred >cars old, was added 
diinng the nineteenth and twenUeth centunes a 
senes of hospital blocks for the sick and infirm 
destitute These are badiv planned buildings, with 
high windows narrow ward doors and totalK 
inadequate kitchens and sanitarj arrangements 
designed with an eve on the cost to local rates’ 
rather than on the convenience of pauents and staff 


Under the Local Government Act of 1929 this 
buildmg came under the control of the Pubhc 
Assistance Committee of the Birmingham City 
Council, and on July 5, 1948, the hospital wards 
were transferred to the Regional Hospital Board 
The old workhouse, consisting of 299 beds for the 
poor and destitute, has been taken over by the local 
authonty’s social welfare committee complymg with 
the National Assistance Act of 1948 
The occupants of these 299 beds, and of 1 55 beds 
used for venereal and skin diseases, are excluded 
from the survey, which covers only the 1,005 
patients classified by the Chief Medical Officer as 
“ chronic sick ” The beds used for these vanous 
purposes are to some extent interchangeable, and 
the numbers vary shghtly from time to time 
After a prehmmaiy survey of 50 patients, a record 
card was designed for hand sorting It was divided 
into two parts a medical section, completed by one 
of three doctors, and a social section, completed by 
one of two social workers Records were inspected 
on completion, and returned for attention to 
inconsistencies or omissions The staff engaged on 
this work were raamed women with some domestic 
responsibihties, who gave part-time service under 
the supervision of one of us (C R L ) This 
arrangement, necessary because of the difficulty of 
recruiting doctors and social workers for full-time 
service for a hmited penod, was entirely satisfactorv 
m an enquiry m wluch the exacting nature of the 
work made full-time employment undesirable 
The data are mainly the results of physical 
examinations and of histones taken from the 
patients Where the latter sources were not available 
(20 per cent of patients were grossly abnormal 
mentally, and 4 per cent were deaf) or were con- 
sidered unreliable, relatives were interviewed on 
visiting days No home visits were made, and 
where data m respect of domestic circumstances 
could not be obtained from patients or relatives the 
Items were entered as “ unknown ’ Much of the 
medical data was provided or confirmed bv the ward 
doctor or sister, and records of mental state 
mobilitj, and bladder and bowel habits, were 
completed only after consultation vvith them The 
hospital records, though adequate for the needs of 
the hospital staff, were of little use for research 
purposes The medical diagnosis and details of 
laboratoiy investigations were extracted but no 
other use was made of this source 
Wc have no reason to believe that the population 
of Western Road Infirmarv differs in anv important 
respect from that of other hospitafs of the «^ame 
tjpe at a later date wc can male a comparison 
vvaih the hospitals in the Stokc-on Trent area where 
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Fig I — ^Proportion of patients rerfuinng medical attention or skilled nursine 

(see Tables I and II) 


the same matenal has been collected It will be 
evident that we have no information about patients 
with chronic diseases cared for m mental, general, 
or other hospitals, or m them own homes, who are 
also excluded from the recent national returns, one 
of which* gives 70,0{X)as the number of chrome sick 
m England and Wales Of this total, the 1,005 
patients in the survey represent about 1 4 per cent 

Medical and Nursing Requirements 

Our examination of the medical and nursing 
requirements of each patient is based upon a 
distinction between four different types of service 
(i) medical attention, (li) skilled nursmg, Ou) simple 
nursmg, and (iv) domestic service 

(0 Medical Attention — ^In assessing medical atten- 
tion needed by patients, we have had regard both 
to the attention actually received m hospital and to 
that which the patient’s condition appeared to ment 
In Western Road Infirmary, in conformity with 
usual hospital practice, every ward is wsited daily, 
and medical supervision given if required Needless 

• Report of the Ministry of Health for the jear ended March 51 
1947 


to say, this frequent attention is m many cases quite 
unnecessary, and for our records the appropnate 
mterval has been deaded m each case after careful 
consideration of the patient’s condition 

The results of this examination are contained in 
Table I (see also Fig 1), which may be summarized 
m the statement that although nearly all patients (97 
per cent ) requue medical attention, few of them 
(7 per cent) need it more frequently than once 
a week, and only about a quarter more frequently 
than once a month 

(u) Skilled Nursing — The distmction which wc 
have considered it imperative to make between 
skilled and simple nursing is not a usual one The 
duties of the State Registered Nurse arc not as a rule 
limited to those in which traimng and skill arc 
reqmred, nor is the work of the assistant nurse 
restneted to what is desenbed below as simple 
nursmg But it is only by making this arbitrary 
division that we can assess even roughly tho-nursing 
requirements of each patient, and we therefore 
include under skilled nursing only those duties, such 
as injections, dressings, administration of dangerous 
drugs, care of acutely ill people, etc , for which it ma> 
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TABLE I* 

Medical ArreKnoN Required (see Fig 1) 



Dally 

More 
tbas 
once a 
' week 

Wcelcl> 

1 

Fort 

nightly 

1 Monthly 
or Less 

None 

Totals 

1 

Main 

>0 

(2 2 ) 

36 

(7 9 ) 

61 

(13 4 ) 

44 

(9 7 ) 

282 
(62 0 ) 

1 22 

1 (4 8 ) 

t 455 
( 100 ) 

Females i 

i 

6 

(1 1 ) 

22 

(4 0 ) 

42 

(7 6 ) ; 

41 

(7 4 ) 

431 
(78 4 ) 

8 

(I 5) 

550 

( 100 ) 

All patients 

16 

(1 6 ) 

58 

(5 8 ) 

103 

(to 2 ) 

85 

(8 5 ) 

713 
(70 9 ) 

1 30 
(3 0 ) 

1 005 
( 100 ) 


• In all tables percentages are given In brackets 


TABLE n 


Skilled Nursing Required (see Fig 1) 


1 

1 

f 

1 

1 

) 

1 

Datfy 1 

More 
ihajj 
once a 

ViCCk 

Weekfy 1 

Fort 
nfghtfy 1 

N’cnc 

^ Totats 

Males j 

1 

65 ' 

(14 3) ( 

24 

(5 3) 

2 j 

(0 4) 1 

t 

(0 2) 

363 
(79 8) 

455 

I (too) 

Females j 

55 1 

(10 0) 

14 

, (2 5) 

(o' 2) 

2 ; 
1 (0 4) 

478 
(86 9) 

1 550 

1 (100) 

All patients^ 

120 
(11 9) 

1 38 

j (3 8) 

3 

(0 3) 

3 

(0 3) 

84t 
(83 7) 

1005 

1 (100) 


TABLE in 

Simple Nursing Required 

I ' Not 

' Required j Required Totals 

Males 414 41 ' 455 

(91 0) , (9 0) I (100) 

Females 521 , 29 I 550 

(94 7) (5 3) J (100) 

All patients 935 , 70 ' 1.005 

(93 I) ; (6 9) ; (100) 


rcasonabl) be claimed that full training is ncccssarv 
Tabic 11 (see also Fig 1) indicates that few patients 
(16 per cent ) require skilled nursing but that those 
kvho do require it often T\\el\c per cent need 
daili the tjpe of scrance referred to 
(in) Simple Nursing — ^With the problem of 
disposal in \ic\\, we ha\c also thought it desirable 
to distinguish clearl> between simple nursing and 
domestic scrv ICC Man> patients need to be washed, 

fed dressed or lifted into and out of bed, tasks 
charactcnzcd bs the personal nature of the sersnee 
but not requiring skill of the kind referred to 
under (u) \Vc base been in doubt about the 
classification of patients who arc incontinent of 
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faeces or imne, but whose care would not otherwise 
necessitate the presence of a skilled nurse These 
cases are considered to require sunple nursing only, 
but since it may be argued that the prevention of 
bed sores is a service for which training and skill are 
needed, incontinent patients are shown separately 
in tables where a different decision might have 
a beanng on disposal Table III shows that 93 per 
cent of patients requu^ simple nursing 

(iv) Domestic Service — ^All patients in Western 
Road Infirmary need some form of domestic sen'ice 
(shopping, preparation of food, laundry, cleaning, 
etc ) This fact, which requires no further numencal 
examination, emerged from detailed consideration 
of individual needs, and has an important bearing 
on any plans for subsequent disposal 

Disposal 

The possible disposal of patients is now considered 
m relation to their medical and nursing require- 
ments It may be necessary to emphasizcT at once 
that It is not suggested that the arrangements 
proposed are available to hospital authonties at this 
time, beds in general and mental hospitals, for 
example, are already insufficient for their recognized 
commitments All that is attempted is to guide 
future policy by indicating alternative facilities 
which the requirements of the present hospital 
population appear to warrant, we have naturaii> 
had in mind the importance of freeing hospital beds 
of all patients for whom satisfactory and more 
economical arrangements can be made elsewhere 
Table IV (overleaf, see also Fig 2) gives the 
numbers of patients in each of the four mam 
divisions identified as follows 

Patients without Gross Mental Change 

(a) Hospital (one-fifth) Patients needing skilled 
nursing and/or medical attention once a week or 
more frequentlj arc considered to require hospital 
care Most patients in this group do, of course 
need both skilled nursing and frequent medical 
attention, but cases needing one and not the other 
are also included It maj be objected that where 
no skilled nursing is required medical attention at 
weekly inters als should not be prosidcd in hospital 
but we have preferred to nsk criticism of a con- 
servative estimate 

(b) /nslilulion or onn home with simple itiirsine 
(slightlj over half) Patients who do not require 
skilled nursing or medical attention as ofien av 
once a week arc not considered to require Iiospiial 
care if the necessary arrangements can be made in 
alternative institutions or in ihcir own homes 

(c) Institution or oun hone without iimp'e 
nursing (slightlv under one tenth) Paticn s in this 
group arc distinguished from the prevaoas one h i*” 
fact that ihc> do not require the ) md of persona! 
semcc described as simple nursing. 


( 
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TABLE IV 


Patients with Gross Mental Change 


Suggested Disposal of Patienib (see Fig 2) 



Patients without Gross Mental 
Change 

Patients 
with Gross 
Mental 
Change ' 

Totals 


J 

1 Institution or own 
i home 

1 

1 

1 

1 

Hospital* 

w 

With 
simple 
nursingt 1 
(*) 

Without 

simple 

nursing! 

(c) 

1 

Hospitals 

(^0 

1 

Continent 

137 

390 ! 

69 

52 

HS48 

Incontinent 

(urine 

and/or 

faeces) 


1 

159 1 

1 

145 

357 

Totals 

1 

189 

(18 8), 

549 ' 

(54 6) 1 

70 

(7 0) 

1 

197 

(19 6) 

1 005 
(100) 


• Includes ijatients requiring skilled narking, and/or medical 
attention once a week or more frequently 

t Sinaple^nuraing washing dressing feeding, lifting in and out of 
bed etc 

X These patients all require some form of domestic service, 

I Includes all patients requiring supervision because of their 
abnormal mental state 


% 

60 -] 




CONTINENT 

^CONTINENT 


-EO- 


40 ' 


30 


20 



HOSPITAL 

WITHOUT GROSS 
MENTAL CHANGE 



\/rTH SIMPLE WITHOUT 
NURSING SIMPLE 

NURSING 



INSTITUTION OH OWN HOME 



hospital 

WITH GROSS 
MENTAL CHANGE 


Fig 2 — Suggested disposal of patients 
(see Table IV) 


id) Hospital (one-fifth) It has been thought 
necessary to consider separately the disposal of 
patients whose mental state is such that, irrespective 
of other medical and nursing requirements, they need 
personal supervision and must therefore, wi^ few 
exceptions, be cared for m hospital The group 
excludes some other patients (distnbuted between 
id), ib) and (c)) who have mental changes of a land 
not necessitating personal supervision, such as 
dullness, apathy, speech dilBculty, or failmg memory 

We next examme in detail the diagnosis, age, 
duration of stay m hospital, and mobihty and 
continence of the patients in each of these four 
main divisions, considerations which have an 
important bearmg on the acceptability of the 
classification suggested above 

(a) Patients without Gross Mental Change, requir- 
ing Skilled Nursing and/or Frequent Medical Atten- 
tion — ^Tables V and VI (opposite) give for males and 
females respectively the diagnosis and attention 
reqiured by the patients m this group Many of 
them are m the acute and some m the temunal stages 
of illness, almost all require the kind of attention 
(dressmgs, iiyections, investigations, care of acute 
illness) best provided m general hospitals 
It IS mainly m respect of age and duration of stay 
that these patients differ from those ordinanly 
admitted to general hospitals (Tables VII and YUI 
overleaf, see also Figs 3A and 4A), 88 per cent 
are over 60, half have been m hospital for at least 
three months, and about one-fifth for at least three 
years It does not follow, of course, that those who 
have spent months or years m hospital have been 
contmuously -in need of hospital care, on the 
contrary, most of the long-stay patients have only 
recently developed the conditions necessitatmg their 
mclusion m this group If the necessary alternative 
faahUes had been available, they need only recently 
have been transferred to an acute hospital, thus 
reducing the mean duration of stay 
Table IX (p 118, see also Fig. 5 A) gives 
details of mobihty and continence, about a 
quarter are mcontment, and two-thirds are 
confined to bed Objections may be raised to^ 
the admission of mcontment patients to acute 
hospitals, but m many of these cases the incon- 
tmence is a temporary phenomenon associated 
with the acute illness and response e to adequate 
treatment Under present condiUons m hospitals 
for the chronic sick, this transient incontinence 
frequently remains as a permanent disability when 
the acute illness has subsided 

With these data before us, we may examine more 
reahstically than has hitherto been possible the 
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TABLE V 


Diagnosis and Attention required by Patients without Gross Mental Change cxjnsidered suitable for 

Hospitals (106 males)* 



Attention Required 

, No of 

1 Cases 

t 

1 

1 Comments 

1 

1 

Acme Illness (41) 

1 

i 

1 


Cardiac failure 

1 18 

J 


Recent hemiplegia 

1 6 

1 ^ 


Acute broncfutis 


1 


Other 

1 3 

1 Tonsillitis, herpes zoster, conjunctivitis 

2 

Dressings (33) 

1 

1 

1 


Gangene of foot 

' 7 



Leg sepsis and ulceration 

9 

Ulcer (4), sepsis (5) 


Pressure sore 

1 3 

Advanced disseminated sclerosis, paraplegia (2) 


Carbuncle 

1 2 



Other skm conditions 

2 

1 Exfohative dermatitis severe eczema 


Suprapubic cystotomy 

1 6 

With cystitis and requinng imgation ’ 


Recent fracture 

, 4 

' Femur (2), tibia and fibula, clavicle 

3 

Injections (14) 

1 

1 


Advanced caranoma 

12 



Other 

1 ^ 

Permcious anaemia, syphilis 


4 Imeslisot!on{ii) 1 18 .Includes unexplained jaundice, diarrhoea, vomit- 

' ing, anaemia vertigo, oedema of legs, hacma- 

tuna, etc 


• Includes patients requiring skilled nursing, ond/or medkol attention once a n-eek or more frequenti) 


TABLE VI 

Diagnosis and Attention required by Patients without Gross Mental Change considered suitable for 

Hospitals (83 females)* 


Attention Required 

No of 1 
Cases 1 

i 

1 Comments 

1 Acme Illness 0\) 

Cardiac failure 

Recent hemiplegia 

Acute bronchitis 

Acute eye conditions 

Other 

'3 

i ^ 

! 

1 Conjunctivitis (3), glaucoma 

1 Otitis media (2), subphrcnic abscess thyro- 
1 toxicosis 

2 Dressings (IS) 

Gangrene of fool 

Leg sepsis and ulceration 

Pressure sore 

Carbuncle 

Other skin conditions 

1 

1 2 

1 ^ 

{ 1 

i 

1 5 

1 

1 

! 

j Ulcer (6) sepsis (3) 

Advanced paralysis agitans (bedfast 4 years before 
} admission) 

1 Diabetes 

1 Psoriasis (2), exfoliative dermatitis eczema 
j pemphigus 

3 Injections (22) 

AdiTinccd carcinoma 

Ssphilis 

Pernicious anaemia 

Diabetes 

i 'i 

1 i 

^ All cases of long standing 

t 

4 tm-esiiealion (12) 

12 

Includes hacmatemcsis, jaundice unmm in'ec 
tion haemoptvsis mclena erdepufDTn con 
vulsions hvperthMDidivm etc 


InJuJci ratienti rcquinns sLflied nursing and'or medical arentioT on e a meeV cr m-re freti--e= r 
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WTHCXXr GROSS 



RMIENTS NEEDiNG 
HOSPrrAl. CARE 


AG6 AT SLRVEY 
(Vears) 

SS »+ 



with gross 

MENTAt CHANCE 


□ 


Bi AO-W 

^ 0-59 



PATIEhTO NOT NEEDING 
HOSPfTAL CARE 



Fig 3 — Age distribution 
(see Tables vn, X, XVII, XXI) 


suggestion that the chronic sick should in future 
be cared for in the wards of general hospitals This 
view has been supported by the folloivmg con- 
siderations ^ 

1 It IS very difficult to attract nursing and medical 

staff to hospitals which cater exclusively for 
this class of patient 

2 All nurses and doctors should have some 

expenence of the care of the elderly chronic 
sick 

3 Many patients require the type of investigation 

and treatment which can only be provided 
with certainty in a general hospital 

TABLE vn 


Age of Patients without Gross Mental Change 

CONSIDERED SUITABLE FOR HOSPITALS (SeC Fig 3A) 


s« 

Age at Surv-ey fYearj) 

j Totals 

t 

0.J9 

60.69 

) 70-79 

] 80 and owr 

Males 

15 

04 2 ) , 

28 

(26 4) , 

40 

(37 7) , 

23 

(21 7) I 

106 

(100) 

Feznales 


27 i 
; (32 5) 1 

1 31 ; 

(37 4) 1 

1 IS 

(21 7) 

1 S3 
(100) 

All piUenU 

i 22 

1 (11 6) 

1 

1 ” 

(29 1) j 

21 

(37 6)j 

41 

! (21 7) 

189 

1 (100) 


One further consideration may be added Unless 
we accept as inevitable the state of apathy and 
resignation which has characterized these institutions 
in the past, and which has more in common with 
the nineteenth century workhouse than wth the 
twentieth century hospital, u is important that 
the chronic sick should no longer be isolated from 
the acute sick Many of them are in fact acutely 
ill, and ment the attention of the general hospital 
To this proposal there has appeared to be only 

TABLE VIII 

Duration of Stay of Patients without Gross Mental 
Change considered Suitable for Hospitals 
(sec Fig. 4A) 


Sex 

j Dunit/on of Stay (Months) 

1 Totals 

1 

1 0-2 

1 3-n 

1 12 35 

36 and over 

Males 

64 - ' 
(60 4) 1 

1 17 

(16 0) 

1 10 

I (9 4) 

13 

(14 2) 

1D6 

(100) 

FemsJes 1 

1 32 1 

(3S 3) ( 

(18^1) 1 


IM 

m 

All patienuj 

96 

(50 8) 

32 j 

(16 9) j 


34 

(IS 0) 

iS9 

OOO) 
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A 



PATENTS NEEDING 
HOSPITAL CARE 


DURATION OF STAY 
(MONTHS) 

® 36 + 

□ tt-3S 


C 



3-11 
f~l 0-2 


PATIENTS NOT NEEDING 


HOSPITAL CARE q 



Fia 4 — Duration of stay in hospital 
(see Tables VIII, XI, XVIII, XXII) 


one objection, but it is a serious one If hospital 
beds needed for the chronic sick are 2 0 to 2 5 per 
1,000 of the population, as suggested by national 
figures available from the hospital surveys conducted 
by the Ministry of Health,* roughly onc-third of the 
accommodation of general hospitalsf would be 
needed to provide them But if, as our data suggest, 
only about one-fifth of the patients arc suitable for 
this type of hospital, the neccssarv proportion of 
beds IS about onc-tenthj, and what has previously 
been an attractive also becomes a practical pos- 
sibility 

Without more knowledge of the situation in other 
parts of the country, as well as of the extent to which 
this commitment can be further reduced by adequate 
medical and social services, the figure given cannot 
have the authontv of a final estimate It is likely 
to be verv much nearer to it than any so far available 
and gives good reason for believing that it should 


' xtmmr) of Health HcnrilAl Sunc's (11 M_SO, 1945 1946) 

IT' h+Ji for (he chrv.nK licL m teluvon to 5 0 beds Per l 000 
< I Pttlativt for the jcutt 41 , 1 . 


0 5 hrJ, for the chrt -i. n,V m rtbiion to V 0 brJt per I <*V) 
p."vjliti-.rt for the aciitr ii,V 


eventually be possible for general hospitals to accept 
(his additional responsibility without senous embar- 
rassment to their traditional work 

(b) Patients ii ithoiit Gross Mental Change, requir- 
ing only Simple Nursing and Iiifrcqiieiit Medical 
Attention — As has been stated, slightly over half 
the patients arc of this tyi>c, and in Table IV (and 
Fig 2) they are classified as suitable for their own 
homes or for institutions other than hospitals 
Whether this classification is reasonable cannot be 
decided without reference to the information about 
diagnosis given in Tables XIII and XIV for males and 
females rcspectivclv The tables include one indefin- 
ite entity (senility), but indicate that most patients 
arc sufTenng from wcII-rccognizcd diseases quite 
properly referred to as chronic diseases, some of 
which arc characterized bv long penods in which 
ncithcrskilled nursing nor frequent medical attention 
IS neccssarv Three of the largest groups (chronic 
bronchitis, hcmiplegia-rccovcrcd arthritis) arc con 
spicuous examples Most of the patients arc old 
(93 per (amt over 60 cT Table \ and Fig 3C ) and 
have been in hospital for a considcrab c penod 
(90 per cent for at kast three months 70 per cent 
for at least a vear cf Table \1 and I m 4Cl 
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PATIENTS NEEDJNG 

hospital care 


n AMBUlaMT 

SfTTiNs cxrr 
^ OF Bed 
r~l BEOfAST ' 



PATIENTS NOT NEEDING 



Fia 5 — Degree of mobility 
(see Tables K, xn, XK, XXV) 


Tables XHT and XTV also show that about one- 
fifth of the men and one-quarter of the women have 
some kmd of mental abnormahty, of a degree which 
would not necessitate reconsideration of disposal 
(patients requmng supervision because of their 
mental state are excluded and discussed below under 
a separate headmg) About one-third of the men, 
and less than one-fifth of the women are ambulant, 


and about one-third of the women and less than 
one-fifth of the men are incontinent (Table XU 
and Fig 5Q It may be felt that patients 
who are incontinent require skilled nursuig, but 
where there is no other reason we have con- 
sidered this insufiBcient grounds for admitting 
them to hospital 

It IS evident that nearly all these patients may at 


TABLE IX 

-MoBiLrry and Continence op Patients without Gross Mental Change considered suitable for Hospitals 

(see Fig 5A) 


Mobility 
No Continent 


No Incontinent (unne 
and/or faeces) ! 


1 

1 Sitting out 



Bed fast | 

Bed-fast 

of ted 

Ambulant ' 

Totals 

54 

i 10 

1 

12 

76 

(71 7) 

36 1 


Sitting out ' 

ofb«l Ambulant, Totals 
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TABLE X 

Age of Patients Needing Simple Nursing and con- 
sidered Suitable bdr their own Homes or for Institu- 
tions OTHER THAN HOSPITALS (see Fig 3Q 


( Age at Survey (Years) | 

i 

Totals 

1 0-59 

; 60-69 

[ 70-79 

80 and ovcr| 

Males 1' 21 

1 (96) 

i 

(19 5) 

102 
(46 4) 

54 

(24 5) 

220 

(100) 

Females 19 1 

j (5 8) ! 

42 

(12 8) 

! 136 

(41 3) 1 

132 
(40 1) 

329 

(100) 

All paticBlsI 4<r 

j (7 3) , 



186 
(33 91 

549 

(100) 


any tune requHe the service of a nurse or doctor 
But if this possibihty is considered a sufficient reason 
for then retention m hospital dunng penods of 
remission, there is httle prospect of reheving the 
pressure on hospital beds It should not be beyond 
the bounds of admimstrative possibihties to admit 
these patients to hospital dunng the acute or 
termmal phase of illness, and to arrange alternative 
accommodation at other times _ 

(c) Patients without Gross Mental Change Requir- 
ing only Domestic Services and Infrequent Medical 
Attention — ^In respect of diagnosis (Tables XV and 
XVI), age (Table XVII and Fig 3D), and duration 
of stay (Table XVm and. Fig 4D), these patients are 
very much like those in the previous group, they 
differ mainly in that all are ambulant and aU but one 
are contment fTable XIX and Fig 5D), and in 
consequence they do not need the sort of personal 
attention descnbed as simple nursmg Indeed 
compansons of the diagnoses in Tables XV and XVI 
with those m Tables XJJI and XIV mdicate that the 
division here made with an eye to the administrative 
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TABLE XI 


Duration of Stay of Patients needing Simple Nursing 

AND CONSIDERED SUITABLE FOR THEIR OWN HOMES OR FOR 
Institutions other than Hospitals (see Fig 4C) 



Duration of Stay (Monlha) 

Totals 


0-2 

3-n 

12 35 

|36 and over 

Males j 

32 

(14 6) 1 

54 

(24 5) 

1 54 

; (24 5) 

j SO 

1 (36 4) 

220 

(100) 



58 

(17 6) 

1 118 
(35 9) 

128 

(38 9) i 
1 ; - ! 

329 

(100) 

All patients 

1 57 

(10 4) 



1 208 
(37 9) j 

549 

(100) 


problem mamly separates different stages m the 
course of the same illnesses 
The admimstrative significance of the distinction 
betu’een groups (h) and (c) rests on the assumption 
that patients who do not need sunple nursing reqiure 
only domestic services and can dispense with any 
kmd of personal supervision Closer exammation 
of Tables XV and XVI mdicates that this is not 
the case. Though all are ambulant, the majontv 
of these patients are not able to go out of doors, 
and many cannot climb stairs Indeed, after 
careful consideration only a few of them were 
judged suitable for discharge to the ordmary type 
of mumcipal home, and some had recently been 
admitted from such homes because facihties were 
madequate for them care The same considerations 
mevitably determme m many cases whether patients 
can be accepted in their own homes 
Together groups (b) and (c) make up three-fifths 
of the present hospital population Whether m 
future most of them can be cared for m their own 
homes or m institutions cannot be decided on the 


TABLE Xn 

Mobujty and Continence of Patients needing Simple Nursing and considered suitable for their own Homes 
OR FOR Institutions other than Hospitals (see Fig 5C) 


Males Females 


Mobility j 

Bed-fast 

Sitting out 1 
of Bed 

i 

Ambulant 

1 

i Totals 

Bed-fast 

1 Sittmg out 
! of Bed 

Ambulant 

Totals 

No Continent 1 

64 

1 

49 

69 1 

00 

[ 114 

46 

48 

208 
(63 2) 

No Incontinent(unne 
and/or faeces) 

' 29 

1 

7 

1 

1 

2 ' 

1 

1 

1 ■ - 

1 

38 

(17 3) ^ 

93 

1 

22 

6 

121 

(36 8) 

Totals 

! 93 

1 (42 3) 

1 

t 

i 56 

j (25 4) 

i 71 

(32 3) 

220 1 
(100) 1 

207 
(62 9) 

68 

(20 7) 

54 

(16 4) 

329 

(100) 
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TABLE Xin 

Diagnosis of Pattenis needing Simple Nursing only, and considered suitable for their ovvn Humf, r 
ttons other than Hospitais (220 sS) ^ 


1 

2 

3 

4 

5 

6 
7 


Diagnosis 


Hemiplegia 
“ Senility ”* 

Arthritis 

Chronic Bronchitis 
Cardiac Failure 
Old Fractures of Leg\ 
Neurological Disease 
ParaJysis agitans 
Post encephalitis 
Disseminated sclerosis 
Lateral sclerosis 
Tabes 
Paraplegia 

Other toown diagnoses 
Other unknown diagnoses 

MiscelIan<’ous 
Prostatic disease}: 

Chronic Dephntw 
Diabetes (treated by diet only) 
Carcinoma of lung 
Recovered from leg sepsis 
Paget’s disease 
Pophteal aneurysm 


Continent 


No of 
Cases 


31 

37 

16 

27 

16 

16 


5 

1 

3 

2 

3 

4 

3 

4 


25 


3 

1 

3 
1 

4 
1 
1 


14 


182 


Mental State 


^Normal jAbnonnaI§ 


Incontinent 


No of 
Cases 


28 

33 

14 

22 

14 

12 


3 

4 
2 

5 
2 
4 


14 

8 

4 

4 


Mental State 


Normal 


jAbnormal§ 


7 

5 

3 

2 


22 


1 

2 

1 


12 


157 


25 


38 


22 


16 


Of 37 continent patients 8 are blind 4 have only one leg and 10 have vertigo Of 8 Incontinent patients 3 have vertigo 2 were 
admitted from mimldpal homes 3 were neglected or destitute on admission 
t Femur (12) tibia and fibula (4) 

I All with symptoms frequency hacmaturia or cystitis 

4 Mental abnormality here refers to mental changes which do not necessitate constant supervision e g dullness apathy speech difficulty 
aphasia loss of memory tome degree of confusion, wandering 


evidence Table XX and Fig 6 give the home 
facihUes now available for each of the four mam 
classes of patient and show that over half have no 
home The mam interest of the table is in the two 
classes ((b) and (c)) not considered to require 
hospital care, of which 39 per cent and 27 per cent 
respectively have homes to which they could be 
discharged if the appropnate services were made 
available This imphes that about one-fifth of the 
present hospital population could be discharged m 
this way, though in practice some of the patients 
may not wish to return home even if provided with 
the necessary faahpes fOr their care ^ 

(d) Patients mth Gross Mental Change — About 
one-fifth of the patients have m common their need 
for supervision because of gross mental change, and 
Tables XXm and XXTV give details of diagnosis for 
males and females respectively All or nearly all 
these patients could be certified, but in many cases 


certification and admission to mental hospitais 
would be most undesirable 
In Tables XXIII and XXIV, classes 2 (mental 
defect), 3 (psychosis), and 4 (neurological disease) 
could be regarded as suitable for mental hospitals 
and no doubt examples of the other conditions speci- 
fied could also be found in them Mental hospitals 
arc not, however, equally happy about the acceptance 
'of all these groups, for example, most hospitais 
prefer not to take the elderly senile patient More- 
over the certification of patients who become 
abnormal when they are very old, or who suffer from 
other acute or chronic illness not directly associated 
with their mental slate, is often unacceptable to 
relatives If institutions for the chronic sick do not 
survive in their present form, it may therefore be 
desirable to create separate facilities apart from the 
mental hospitals for some of the patients in this 
group 
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TABLE Xrv 

Diagnosis or Patiekts needing Simpi-e Nursing only, and considered suitabi3 for their own Homes or Institu- 

TIONS OTHER THAN HOSPITALS (329 FEMALES) _ 




Continent 


incontment 


Diagnosis 


Mental State j 


Mental State 



No of 
Cases 

Normal 

Abnorma]§ 

Cases 

Normal 

Abnonnal§ 

1 

z 

Hemiplegia ' 

“ Senility ”* 

28 

46 

25 

35 

3 

11 

35 

33 

21 

19 

14 

14 

3 

Artlmtis 

44 

40 

4 

19 

12 

" 7 

4 

Chronic Bronchitis 

17 

13 

4 

11 

6 

1 

5 

5 

Cardiac Failure 

26 1 

22 

4 

5 

4 

6 

Old Fractures of L‘’g-\ 

16 1 

14 

2 

6 

4 

^ X 

7 

Neurological Disease 

1 







Paralysis agitans 

5 



4 




Post encephahtis 

3 



1 




Disseminated sclerosis 

2 1 






Cerebral syphilis 

2 



— 




Huntingdon’s chorea 

i 2 


1 

1 

1 



Cerebellar ataxy 

1 

1 

' 1 


[ 


Epilepsy 

1 

1 


1 




Paraplegia (Paget’s) 

— 






16 

2 

7 

5 _ 

2 

8 

Leg Sepsis and UlcerationX 

7 

7 

— 

— 

1 

— 

9 

Misctllaneous 




1 




Diabetes 

2 






Myxoedema 

1 



— 




Pernicious anaemia (not having liver) 

1 



— 




Unnaiy infection (now recovei^) 

1 



— 




Chrome nephntis 

1 



— 




Labynnthme vertigo 

1 



— 




Vertigo follo^g mastoidectomy 

— 



1 




Paget’s disease 

— 



1 




Prolapsed rectum 

— 

1 


1 




Femoral thrombosis Crecovered) 

— 



I 




Diagnosis uncertain 

1 



— 

j 



8 

! ^ 

i 2 

5 

1 2 

3 



208 

i 176 

1 

1 

121 

70 

51 


• Of 46 continent patlenti 9 are blind IJ were admitted because of vertigo, 10 were neglected or destitute 3 were considered too feeble 
m a municipal home others had temporary acute illnesses (enteritis urinary u^e^on, lumbago etc.) Of 33 mcontlnent patients 4 are blind 
7 were adrdtted because of vertigo 5 were nei^ected or destitute, 2 were admitted from a municipal home because of incontinence 4 
because of leg sepsis or ulceration 1 patient was adnutt^ because of constipation (and has been incontinent of faeces ever since) 
t Of 16 continent patients fractures are as follows femur (12) tibia and fibula (2) pelvis (1) patella (1) Of 6 incontinent patieots 
fractures are as follows femur (5) tibia and fibula (1) 
t Healed gangrene, vancoic ulcers etc 

5 Mental abnormality here refers to mental changes which do not necessitate constant supervision c g dullness apathy speech difficulty 
aphasia loss of memory some degree of confusion wandering 


As one might expect, the mean age is high 
(Table XXI and Fig 3B) and most patients have been 
m hospital for a considerable penod (36 per cent 
over three years, Table XXH and Fig 4B) The 
problems of nursing care are fomudable, since only 
about 10 per cent are ambulant and the great 
majont>’ are mcontment (Table XXV and Fig 5B) 

Discussion 

It seems advisable to consider first the hmitations 
of an enquiry restricted to the patients in a hospital 
for the chronic sick Even if we assume that 
Western Road Infirmary is typical of other institu- 


tions of the same type (and we shall later have data 
from the Stoke area for companson), we are unable 
to offer rehable estimates of the proportion of 
chronic sick m diSerent age groups m the population 
as a whole, much less to assess accurately their 
medical and soaal needs We are handicapped 
by the lack of information about the present age 
distnbution of the general population, as well as by 
the fact that some patients of the same type are 
cared for m general or mental hospitals or in their 
own homes 

We should recognize a further reason for caution 
before accepting results based on a cross section of 


B' 
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TABLE XV 

Diagnosis of PATiENrs requi^o no Nursing or 

FREQUENT MEDICAL ATTENTION, AND CONSIDERED SUIT- 
ABLE FOR THEIR OWN HOMES OR INSTITUTIONS OTHER THAN 

Hospitals (41_males)* 


Diagnosis 

Ambulant 

Indoors Only 

Out of Doors 

Cardiac Failure (recovered) 

2 

^4 

Hemiplegia (recovered) 

3 

4 

Chrome Bronchitis 

10 

j 

1 

Peptic Ulcer (on diet) 

1 

Prostatic Enlargement (ad- 
mitted with retention) 

1 

1 

Paralysis agitans 

2 


ArthnUs 

2 


Old Fracture of Femur 
(with walkmg disabihty) 

2 

— 

Hwled Varicose Ulcer (with 
frequent relapses) 

1 

1 

Post-cnccphahtis 


Haematuna (cause un- 
known) 

— 

1 

2 

Nonet 



Totals 

24 

. 

17 


• Only 3 paUm« ia this group have hom^m ' 

their^ they are unwiJlmg to go 

would be a nufaanee m houiehoKH ^ mne« but m a 

t Two paUentJ aged 72 SL atoWd ^^|^'^n^dered 


TABLE XVn 

Age of Patients requiring no Nursing or frequeot 
Medical Attention, and considered Suitable for 
their own Homes or iNsrmmoNs other than Hos 
piTALS (see Fig. 3D) 



Age at Survey (Years) 

Totals 



60-69 

70-79 1 

'80 and over 

Males 


12 

(29 2) 

17 

(41 5) 

[ (17^ 1) 

41 

(100) 

Fttoalcs ^ 

4 

(13 8) 


10 - ! 
(34 5) , 

i B 

1 (27 6) 

29 

(100) 

All patients 

9 

(12 8) 




70 

(100) 


TABLE XVm 

Duration of Stay of Patients requiring no Nursing 

OR FREQUENT MEDICAL ATTENTION, AND CONSIDERED 

Suitable for their own Homes or iNsimmoNS other 
than Hospitals (see Fig 4D) 


Sex 

Duration of Stay (Months) 

Totals 

0-2 

3-11 

12 35 

36 and over 


Males 

4 

(9 8) 

7 

07 I) 

16 

09 0) 

14 

(34 1) 

41 

(100) 

Feonalcs 

1 

0 « 

13 

(44 8) 

4 

03 8) 

11 

(37 9) 

29 

(100) 

All patients 

1 

5 

(7 1) 

20 

(28 6) 

20 

(28 6) 

25 

(35 7) 

70 

(100) 


TABLE XK 


TABLE XVI 

Diagnosis of Patiekts requiring 
frequent Medical AnEhmoN, 

ABLE FOR their OWN HOMES OR INST H^ONS 

Hospitals (29 females)* 


Diagnosis 


Cardiac Failtire (recovered) 
Hemiplegia (recovered) 
Chronic Bronchitis 
Paralysis agitans , 

Old Fracture (with wamng] 
disabihty) 

Carcinoma of breast (no, 
evidence of secondanKi 
Mental Defect (high grade) 
Huntingdon’s Chorea 
None 


Ambulant 


7 

3 

3 

2 


Indoors Only Out of Doors 


- 1 - 


Totals 


Onl> 2 patlenu io ^'tu'm'h^m^StS’.Se S^Wieve 


bBHiTY AND Continence of Patienis requirino no 
X toquent Medical Attenhon aito 
Jeered Suitahie for their o^ Hoi^ or Institu- 


Sex 

Moles 

Females 

MobBlty 

Indoors 

Only 

Fully 1 , 

Arabn Totals j 

lent , 

Indoors ! Fully 1 _ ^ , 

1 Only , Ambu Totals 

1 lent 1 

No 

Continent i 

24 

' 

1 (i«>) 

1 20 ‘ 8 1 28 

1 ' (96 6) 

No 

Incontinent 

(unne 

and/or 

faeces) 

t 

t 

I 

' 1 

' 1 

If — I 

1 1 (3 4) 

i (58% 

, CM) 1 (72 4) 07 6) , (100) 


with partial mcontinence of untie due to 
* a ring pe«ary 


detennmt! to some 

““r elS “"STop‘o“Tp\p.^^^ 

irned to S” t mconooeot opdoob.edly eon b= 
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PATIENTS NEEDING 
HOSPITAL CARE 



( BJ5 WITH DOMESTIC SERVieE 
■ WITH SIMPLE NURStTG 


B 


WITH GROSS 



PATIENTS NOT NEEDING 

HOSPITAL CARE D 



Fro 6 — Facilities available at home 
(see Table XX) 


TABLE XX 


Facilities Available at Home (all Patients) (see 
Fig -6) 


1 

Home Available j- 

Patients without Gross 
Mental Change 

Patients 

with 

Gross 

1 Mental 

1 Change 

j 

i 

> 

Institution or 
Own Home 

i 

Til talk 

1 

1 

1 

Hoipital 

(a) 

With 
Simple 
Nursing 
: (A) 

WithoutI 

Simple 

Nursing 

(c) 1 

1 

Ho^talj 

i 

Non© 

78 

(41 3) 

334 

1 (60 8) 


117 

; 580 

' (57 7) 

^V^thout Simple 
Nunahg or 
t^mejiic Service 

1 

1 

5S i 
1 (29 6) 

"5 

14 

1 (20 0) 

(59 4) 1 
40 

(20 3) 

1 

t 

i 229 
(22 8) 

With t)omcJtic Ser 
'’ice but without 
Simple Nurnng 

42 

(22 2) 

! i 

1 91 

( (16 6) 1 

5 

a 1) 

40 

(20 3) ; 

1 

178 
(17 7) 

Hilif 

13 

(6 9) 

1 j 

(0^9) ' 

B 

B 

> 18 
j (I 8) 

Totals 

189 

(100) 

1 «9 

j (100) 

70 

(100) 

197 1 

(100) 1 

1005 

1 (100) 


TABLE XXI 

Age of Patients with Gross Mental Change (sec 
Fig 3B) 



Age at Surv^ (Years) 

Totals 


0-59 

60-69 ’ 

70-79 

80 and ovcTi 

Males 

1 

6 

(6 8) ! 

14 

(15 9) 

* 39 

1 (44 3) 

29 

(33 0) 1 

88 

! (100) 

Females j 

7 

(6 4) 

16 1 
(14 7) 

42 

(38 5) 

44 

(40 4) 1 

109 

(100) 

All patientsj 

13 

I (6 6) 

1 

30 

(IS 2) 

81 

(41 1) 

! 

(37 1) j 

197 

(100) 


TABLE XXn 

Duration of Stay of Patients with Gross Mental 
Change (see Fig 4B) 


Domtion of Stay (Months) 



0-2 

1 3 11 

12 35 

j 36 and o\*crJ 

Males 

14 

(15 9) 

1 

1 (27 3) 

21 

(23 9) 

29 1 

(32 9) 

88 

(100) 

Females 

1 9 

; (8 3) 

' 21 

1 (19 3) , 

1 (33 9) 

42 1 

(38 5) 1 

109 

(100) 

AH paticnts| 

23 

(11 7) 

45 

(22 8) 

1 

58 

(29 4) 

71 1 

(36 1) ^ 

197 

(lOOj 
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TABLE XXm 

Diagnosis of Patents with Gross Mental Change (88 males) 


Diagnosis 


Senile Dementia only 
Mental Defect 
Psychosis 

Neurological Disease 
Post-encephaUtis 
'Paralysis agitans 
Cerebral syphilis 
Neurofibromatosis 
Advanced disseminated sclerosis 

' Hemiplegia 

Other Medical Conditions 
Cardiac failure 
Bronchitis 
Gross arthntis 
Carcinoma 
Old fracture 
Leg ulcer 

Ischio-rectal abscess 
Haematuna 


I No of Cases!- 


Continence 



Range 

77 5 

1 65-90 


54-72 



TABLE XXIV 

Diagnosis of Patients with Gross Mental Chanoe (109 females) 


Diagnosis 


Senile Dementia only 

Mental Defect 

Ps) cliosis 

Neurological Disease 
Post-encephalitis 
Paralysis agitans 
Cerebral syphilis 
Huntingdon’s chorea 
Epilepsy 

Hemiplegia 

Other Medical Conditions 
Cardiac failure 
Bronchitis 
Gross arthritis 
Carcinoma 
Old fracture 
Gangrene of foot 
Leg ulcer 
Paget’s disease 


of Cases!- 


Continence 

Continent I Incontinent 


1 

39 

1 

82 

I 

74-96 

5 

! 34 


3 


60 

1 

50-67 

2 

1 ' 

} 

V 

I 


<59 

' 

<59 

7 


3 


, 44 


42-48 




1 


' 73 


73 




' 3 


64 


59 67 




2 


61 5 


61-62 




1 


73 


73 





10 


59 


42-73 

5 

5 


22 


72 


53-88 

2 

20 


S 

76 


62-84 




S 


, 81 


74-88 




9 


80 


73-87 




3 


77 


74-80 




5 


82 


78-88 




1 


66 


66 




1 


85 


85 




\ 


62 


62 



25 


34 


79 


62-88 

9 


109 

1 




24 

85 


THE CHRONIC SICK I MEDICAL AND NURSING REQUIREMENTS 125 

TABLE XXV 


Mobility and Continence of Patients with Gross Mental Change (see Fig 5B3 


Sex = 

Males 

1 

Females 

Mobility 

1 Bed-fast 

Sitting out 
of Bed 

1 

Ambulant 


Bed-fast 

Sittmg out 

1 of Bed 

1 1 

Ambulant 


No Continent 

1 

13 

5 

10 



5 

1 

1 

9 

1 

1 

24 

(22 0) ' 

No lncontinent(unne' 
. and/or faeces) 

58 

2 

— 

1 ' 

60 

(68 2) ’ 

1 

77 

1 

1 8 

— 

85 

(78 0) 

Totals ' 

71 

(80 7) 

7 

(7 9) 

10 

(11 4) 

88 

(100) 

87 

(79 8) 

13 

(11 9) 

1 

9 

(8 3) 

109 

(100) 


reduced by better services But although improved 
services may dimmish the proportion of individuals 
in each age group requmng attention, the proportion 
of mdmduals m the general population requmng 
attention will increase as more' people survive to 
older ages 

With these difficulties in mind, we may mdicate 
the conclusions which can legitimately be drawn 
from this survey We are here concerned mainly 
with disposal and our suggestions are based on a 
detailed exammation of the medical and social needs 
of each patient, they make it clear that patients now 
listed as chrome sick do not form a homogeneous 
group with consistent medical and social needs 
As we shall discuss more fully in a later paper, the 
present hospital population is highly selected in 
respect of age, mantal status, and soaal circum- 
stances, and it IS these features as much as the 
special nature of their medical problems which in 
the past have determined their segregation from the 
acute sick Estimates of hospital bed requirements 
which have been based on national returns are for 
this reason misleadmg, since they ignore the admims- 
trative sigmficance of the distmction between two 
classes of patient commonly described as chrome 
sick, namely, (1) patients whose illnesses reqmre 
continuous skilled nursing or medical attention, 
and (2) patients whose illnesses, though chrome, are 
charactenzed by penods of remission in which 
neither medical nor nursing attention is needed 
It IS possible to speak with most confidence about 
the disposal of that section of the hospital population 
which reqmres the kind of medical and nursmg 
service provided in a general hospital In our 
survey, about a fifth of the patients arc of this type 
and they differ chiefly m age from those ordmanly 
a mitt^ Good reasons have been suggested for 
canng for the chronic sick m the general hospitals, 


the most impressive of them bemg the difficulty of 
staffing isolated institutions If the proportion of 
chronic sick whose needs can best be satisfied m 
general hospitals is not greatly m excess of our 
expenence, this suggestion becomes a practical 
admmistrative possibihty 

It IS also evident that patients who require 
supervision because of their mental state (also about 
one-fifth in our survey) must be cared for in hospital, 
the type of hospital is iSss certain Few general 
hospitals are equipped for the supervision of this 
class of patient, and most mental hospitals are 
reluctant to take them Detailed consideration 
of the diagnoses indicates that this also is not a 
homogeneous group, and mcludes many patients 
indistinguishable from others aheady m mental 
hospitals A decision about disposal could be made 
more intelhgently if similar data were available from 
mental hospitals F6r the present, it maj[ be stated 
that some of these patients could quite properly be 
admitted to a mental hospital, for others (for 
example the senile dementias), it may be desirable 
to create separate institutions We think particu- 
larly of elderly semle patients, some of whom 
require medical attention for illness not directly 
associated with their abnormal mental state, and 
whose certification would m many cases distress 
the relatives 

There remain for consideration three-fifths of the 
pabents of the survey who required no medical 
or nursmg attenUon of a kmd or frequency neces- 
sitating admission to hospital, and it is by the 
disposal of this group that most rehef can be given 
to hospitals Clearly from the pomt of vieW of the 
adimmstration, and one hopes of the patients also, 
no alternative can be as satisfactory as their own 
homes, where the necessary facihties and assistance 
are available It is equally clear that in \ery many 
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cases these are totally inadequate, and in future local 
authonties wih no doubt insure that no patient 
leaves his home, or fads to return to it after hospital 
treatment, for lack of any service which the com- 
mmuty can reasonably be expected to provide 

Untd fuller information is avadable about the 
patients on hospital waiting hsts, whose personal 
circumstances are more representative of present 
conditions, it is unprofitable to speculate on the 
extent to which the needs of this Jarge class of 
patients can be met at home It is quite certam 
that few of those now m hospital can be sent home, 
smce few of them have homes to which they could 
or would wish to retum Moreover, the proportion 
of unmarried or widowed persons without a home 
of their own at the time of admission to hoqiital is 
high, and indicates that alternative accommodation 
must be found if such patients are not to contmue 
to fill large numbers of hospital beds If hospitals 
are to be reheyed of that part of the problem which 
IS not essentially their responsibdity, it will be 
necessary to supplement the home services referred 
to above with institutions which can ofier simple 
nursmg or some personal supervision as well as 
domestic service 

Is this the responsibihty of regional hospital 
boards or of local health authonties ? It must be 
remembered that with few exceptions we are 
discussing the care, not of two separate classes of 
patient but of the same patients at diflferent stages 
of illness, their medical and soaal needs may not 
always be readdy squared with a division of respon- 
sibdity between several authorities None the less, 
if we contmue to view this as solely a hospital 
matter, the" difficulties will remam as formidable as 
ever, and will only be reheved by a considerable 
prohferation of hospital facdities 
' Because the present position has been greatly 
influenced by earher defidenaes m medical and 
social services, it would be wise to attach significance 
to the nature of the facdihes which this survey 
suggests, and to let future experience indicate the 
relative proportions of different types requued 
Although, for the reasons discussed, it is not 
possible immediately to provide alternative arrange- 
ments for many of the chrome sick now m hospital, 
the evidence suggests that the existmg msutuhons, 
ivith their attendant difficulties m staffing and 
equipment, should not survive m their present form 
That part of their work which is truly a hospital 
responsibdity can be taken over by the genera] and 
mental hospitals, and the remamder by the local 
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health authonties m co-operation with general 
practitioners and voluntary agencies 

Summary ^ 

An exammahon has been made of the medical 
nursmg, and social needs of the 1,005 patients m an 
mstitution for the chronic sick transferred to the 
BuTMgham Regional Hospital Board m July, 1948 

On the basis of their present requirements, it is 
suggested that if the necessary facilities were 
available these patients might be cared for as 
follows, 

1 One-fifth in general hospitals (patients requiring 

frequent medical attention, or skilled nursing) 

2 One-fifth divided between (a) mental hospitals 

and (i) other institutions which can supervise 
pauents with abnormal mental states, whom 
for administrative or personal reasons it may 
be undesirable to cerUfy 

3 Three-fifths divided between (a) their oivn 

homes, supported by the services of local 
health authonties, general practitioners and 
voluntary agencies, and (b) insUtutions, other 
than hospitals, providmg domesUc services and 
simple nursmg (washing, feeding, dressmg) 

Published estimates, based on national returns 
from hospitals, have put the beds required for the 
chrome sick at 2 0 to 2 5 per 1,000 of the popula- 
tion If the data given above are typical of other 
parts of the country, this figure may be sub-divided 
as follows 

1 Under Hospital Authonties — 0 5 beds per 1,000 

of population in general hospitals (about one- 
tenth of their proposed capacity of 5 0 beds 
per 1,000 of the population 0 5 beds per 
1,000 of population m some type of mental 
hospital 

2 Under Local Authonties — The equivalent of I 5 

beds per 1,000 of population in institutions 
other than hospitals, and in patients’ homes 

The limitations of data based on the present 
population m hospitals for the chronic sick are 
referred to 

We have pleasure m acknowledging an indcbledness to 
Professor A P Thomson, who has conlnbuted to this 
survey m many ivays The medical records were 
completed by Dr Charmian Hikes, Dr S E. Hallissy, 
and Dr P M Meynell, and the soaal records by Mrs 
L. Leaver and Mrs H Pnngle, the enquiry owes much 
to their work, and to the generous co-operation of 
Dr Nagley and his staff at Western Road Infirmary 
We are also mdebted to Miss Frew, and to those other 
members of the Almoner's department of the Bumingham 
United Hospitals, who assisted in a preliminary pilot 
survey The diagrams used in this paper were prepared 
by Miss C Walk 
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A STUDY OF THE EFFICIENCY OF GROUPS OF EX-MINERS 
DISABLED BY PNEUMOCONIOSIS EMPLOYED IN LIGHT 
INDUSTRIES IN SOUTH WALES 

BY 

JAP TREASURE 

Fro}}j the Pneumoconiosis Research Unit of the Medical Research Council 


In order to compare the efficiency of disabled men 
suffering from coal mmers’ pneumocomosis with 
correspondmg groups of other workers, two methods 
of approach were used an objective approach, 
comparmg the efficiency of a disabled group directly 
with a correspondmg group of fit workers, and a 
subjective approach, obtammg the opmions of 
employers about the performance of the disabled 
men* 

The objective method immediately revealed two 
problems First, what index could be used to 
measure^" efficiency ”, and, secondly, how could 
“ ex-miners disabled by pneumocomosis ” be 
defined ’ The efficiency of a certam type of labour 
can be measured most du-ectly by output Unfor- 
tunately, m this case it was not possible to use 
output as a measure of the efficiency of the disabled 
men, because of the Jack, at the time of the enquiry, 
of firms m South Wales employmg a considerable- 
number of such men on mdividual piece-rates 
Where piece-rates were paid, they were group 
piece-rates, and although some disabled men may 
have been included m the group, output could not 
be attributed to individuals Most of the disabled 
men in South Wales were employed on jobs such 
as store-keeping and labouring, where they were 
only indirectly productive Consequently, other 
less direct measures had to be used Absence from 
work, labour turnover, and accident rates can all be 
used as less direct quantitotive measures of “ effi- 
ciency” In the objective part of this mvestigation 
absence from work has been used as the measure 
of efficiency There is, of course, no necessary 
connexion between absence and efficiency on the job, 
but the two are probably mversely related The 
nature of the data avadable prevented the use of 
labour turnover or mdustnal accidents as other 
measures of efficiency 


* The term dleebled men in this study will henceforth be used 
as E brief description of er miners certiBed ns disabled by pneumo- 
comcms except where otherwise stated 


For the purpose of this study some clear-cut 
distmction had to be drawn between men disabled 
by pneumocomosis and all other men' The former 
were defined as those men who had been certified by 
the Sihcosis Medical Board All other men were 
regarded as bemg “ fit ” In view of the fact that in 
the early stages of pneumoconiosis there may be 
some uncertainty m diagnosis it is possible that in 
some cases this defimtion may have been somewhat 
arbitrary Nevertheless a Ime had to be drawn 
somewhere, and certification had the ment of bemg 
prease from the social, if not from the medical, 
pomt of view 

There is one important corollary to this defimtion 
of disabled men Pneumocomosis cases constitute 
such a heterogeneous group as far as age and 
physical disability are concerned, that one might 
expect the efficiency and absenteeism of such men 
to vary considerably However, smee we are only 
concerned here with men employed m hght mdustry, 
we are dealing with a more homogeneous group than 
the general population of disabled men, smee it is 
probable that the employers would only take on 
the fitter men 

COLLECnON OF DaTA 

Absence Records — ^Despite the fact that there are 
a large number of certified disabled men employed 
m industry m South Wales, their mdustnal distnbu- 
tion IS so widespread that the men selected for this 
investigation were all factory workers employed m 
light mdustry, for it proved impossible to find 
groups of suffiaent size m other types of employment 

The most obvious method of finding these men in 
mdustry was to ask their employers Unfortun- 
ately, m many cases, employers did not know which 
of their employees were disabled by pneumo- 
coniosis The men concerned were sometimes ver> 
reluctant to reveal their disability because they 
believed that they would be dismissed if identified 
as cases of pneumocomosis In a factors m 
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Monmouthshire, for example, the labour manager 
said that as far as he knew there were no disabled 
men employed m the factory, yet the Vactoiy 
policeman, in conversation, said that there were 
several such cases actually m employment there 
The fact that many of these men remamed unre- 
marked was an mduect testunomal to then working 
capacity but it made their identification a difficult, 
and sometimes highly delicate, task 

A second, method of finding these men was 
provided by the sample mquines earned out in 
1946 by the Social Survey (1946) and Medical 
Research Council (Stewart, 1948) These samples 
supplied the names both of the men and of their 
current employers Lists of names were extracted 
from these samples and the corresponding 
employers visited 

A third method was used m one factory where 
the entire labour force ivas interviewed on the job 
The information obtamed in this way was reliable, 
but for obvious reasons this direct method could be 
used only in special circumstances 

Only m three factones were enough disabled men 
found m employment to warrant study In two 
of them, Factory 1 and Factory 2, the absence 
records of the disabled men were compared with a 
corresponding control group of “ fit " men In the 
third. Factory 3, only the absence records of the 
disabled men were obtained as it was not possible 
to select a control group there 

The precise data obtamed at these factones are 
as follows 


pneumoconiosis cases were compared with those of 
other disabled men 

In Factory 3 only the absence records of 53 men 
disabled 'by pneumoconiosis were obtamed 

To make sure that previous mining experience, 
apart from pneumoconiosis, was not a factor 
afiecting absence from work, a group of ex-mmers, 
none of whom had been certified by the Silicosis 
Medical Board, were also studied At a store depot, 
41 ex-mmers who had not ^Ieen certified as having 
pneumoconiosis were employed and their sickness 
absence m 1948 was compared with a selected 
control group of 41 other workers 

Employers' Opinions — The opinions of employers 
concemmg the efficiency of the disabled men they 
had employed, or were stiB employing, were 
obtamed from a questionnaire sent to 1 50 firms in 
South Wales Besides this, it was found that one 
firm in South Wales, which employed a number of 
disabled men, kept careful subjective estimates of 
the efiRciency of all its employees This firm kindly 
provided these records for some of its workers, 
and the opinions of the efficiency of the 24 disabled 
men in employment have been recorded and com- 
pared with the opimons about a correspondmg 
control group of fit men 

Results 

Absence from Work — ^Before considering the 
periods of absence found for the difi^erent groups of 
men m the four places investigated, the defimtion 
of “ absence ” must be made clear It was found 


In Factory 1 the tune lost through absence by each of 
37 disabled men employed in 1946, 60 employed m 1947, 
and 69 employed in 1948 was obtamed and compared 
with the tune lost by a correspondmg control group of 
fit men* selected so as to have the same distribution 
within the group of age, length of employment, and 
workmg experience. Consequently, it is hoped that 
pneumoconiosis constitutes the only essential difference 
between the disabled and fit groups 
In Factory 2 the absence records m 1948 of 26 disabled 
men (“ disabled group ”) were compared with those of 
a correspondmg group of 98 fit men (“ control group ”) 
from whom were selected, on the same basis as in the 
case of Factory 1, a true control group of 26 men 
(“ selected controls ”) Also, in this factory the absence 
records of 72 men who had isabihties other than 
pneumoconiosis were obtamed (* disabled controls ), 
and from these agam a true control group of 26 men 
(“ selected disabled controls ”) was selected on the same 
basis as before In this way the absence records of 


• There viere more men In the controfthanta ^e disabled sroup 


two groups the material had to ue 

bv nhich Umc some of the factory records nw mls^g. The 
remaining groups were still well enough balanced for this not to 
affect comparisons between the groups 


that all the factones concerned kept their absence 
records under three mam headings (1) sickness 
absence, by which is meant absence covered by 
medical certificate, (2) unauthorized absence, by 
which IS meant absence without satisfactory reason 
being given, and (3) authorized absence by which 
is meant absence permitted by the factory for 
reasons other than sickness 
Authorized absence, as defined, was found to be 
of negbgible importance so that m the tables of 
results only sickness absence and unauthorized 
absence have been recorded 
As the absence records of different groups of 
workers in the four places of employment are to be 
compared one with the other, it is important that 
the conditions under which the different groups 
of men worked were found to be veiy similar, both 
svithin and between each place Likewise, the 
duration of employment of the men in the various 
groups was found not to differ greatly In 1948 all 
four places of employment worked a fi\e-day week 
of 44 hours and so again they were comparable 
Lastly, the age distnbutions of the various groups 
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of men were taken into account and made compar- 
able at the time of the selection of the cases 
The absence records of the different groups of 
workers m the four factories will now be considered 
mdividually 

The distribution of the percentage of time at 
nsk which \vas lost by the disabled and the control 
groups at Factory 1 is shown in Table I 
In Table I and m all subsequent tables the time 
at nsk is the total number of shifts that occurred 
dunng the penod of study, less the number lost 
by any form of absence other than that under 
consideration For example, the time at nsk when 
considenng “ unauthorized absence ” m Table I is 
the number of shifts worked during the periods 
shown m^each column less absence caused by 
authorized vacations and sickness absence 
It will be seen from Table I that the differences 


between the distnbutions of sickness absence and 
unauthorized absence, for both disabled and the 
control groups, are very small and it is probable 
that they would be thought of no account by an 
employer The average 'percentage of time lost 
through sickness absence was smaller in the disabled 
group than m the controls m each year The 
average percentage of time lost through unauthorized 
absence was, however, greater in the disabled group 
each year, the maximum difference being 0 61 m 
1946 The statistical significance of the difference 
between these mean percentages may be tested, 
despite the forms of the distributions, by a method 
devised by Pitman (1937) By a suitable trans- 
formation each companson can be made to give 
a value for “ Student’s ” statistic “ t,” which gives 
m Its turn, the probability of differences as great 
or greater than those being found by a random 


TABLF I 

Frequency Distribution of Percentage of Time at Risk lost through Unauthorized and Sickness Absence 
BY Groups of Disabled Men and CoNTRbLs in Factory 1 


Unauthorized Absence 


Sickness Absence 


Percentage of Tune at Risk 

Jan 1-Dec 

Jan 1-June 

Jan 1-June 

Jan 1-Dec 

Jan 1-June 

Jan 

1-June 

Lost 

31, 1946 

30, 1947 

30, 1948 



31, 1946 

30, 1947 

30, 1948 


Dis- 

Con- 

Dis- 

Con- 

Dis- 

Con- 

Dis- 

Con- 

Dis- 

Con- 

Dis- 

j Con- 


abled 

trols 

abled 

trols 

abled 

trols 

abled 

trols 

abled 

trols 

abled 

1 trols 

No absence 

3 

4 

23 

19 

18 

18 

13 

19 

38 

42 

39 

1 40 

0- 

12 

15 

32 

32 

34 

42 

15 

22 

38 

45 

39 

40 

1- 

6 

13 

13 

15 

17 

11 

6 

7 

2 

1 

3 

1 

2- 

10 

7 

7 

4 

9 

5 

4 



3 

3 

6 

3 

3- 

4 

2 

1 

6 

3 

6 

1 



5 



6 

1 5 

4- 

1 

3 

2 

1 

1 

3 

4 

2 

6 

1 



2 

5- 

3 

— 

1 

1 


1 

1 

3 

2 

2 

1 

1 

6- 

— 

— 

3 

— 

1 

— 

1 

1 

1 



4 

3 

7- 

— 

1 

— 

— 

3 

1 

1 

3 



4 

2 

3 

8- 

— 


— 

1 

1 



2 


1 

1 



1 

9 - 

1 


1 

— 

— 



1 




1 

2 



10- 

— 



— 

— 

- 

— 

1 

1 



1 

4 

1 

15- 

— 


— 

— 





. .. 



1 

. 



4 

20- 



— 

— 

— 



__ 



1 

1 



- — 



25- 

— 

- 

— 

— 

— 

— 

— 



— 

— 

3 

35- 

— 


— 

— 



z 

1 

z 

— 

2 

1 

40- 

— 

— 

— 

, 

— 

— 

— 

— 

— 



— 

45- 

— 

— 

— 

— 



— 



— 

— 



— 

50- 

— 

— 

— 

— 


— 

— 

— 

— 

1 

— 

' z 

60- 

— 

— 

— 

— 

- 

— 


— 



— 

1 

Total 

37 

41 

60 

60 

69 

69 

37 

41 


60 

69 

1 

Mean 

2 29 

1 1 68 

1 50 

1 33 

' 1 58 

1 26 

2 67 

3 31 

2 01 

2 32 

3 35 

4 97 

Upper Quartile 

3 0 

^ 2 5 

2 0 

2 0 

2 0 

2 0 

4 5 

5 0 

3 5 

I 0 1 

3 5 

6 0 

I^citcntage of the proup<; 


1 



I 








with absence 

91 9 

j90 2 

61 7 

66 7 

l73 9 

1 

83 9 

64 9 

53 7 

36 7 

30 0 ^ 

43 5 

42 5 
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dichotomy of the aggregated group of disabled and 
controls These probabihties are given in Table n 
The probabihties given m Table IT are relatively 
large so that the differences found may well have 
occurred by chance, and the groups, therefore, may 
not be differentiated by their absence from work 
Smce, however, the disabled men have a higher 
unauthorized absence and a lower sickness absence 
than the fit men m every year (Table I), is the 
probabihty of this repeated bias likely to have arisen 
by chance ? The probabihties of such differences 
of the given sign can be combmed to give a value of 
yj which can be tested m the usual way 
For sickness absence the value of is 8 25, which 
for 6 degrees of freedom, has a probability of 
between 0 2 and 0 3 For unauthorized absence 
X* IS 11 63, and the probabihty lies between 0 05 
and 0 1 Thus, m neither case does the persistence 
of the pattern of absence over three years make the 
difference sigmficant 


It may be argued that the mean percentage of 
absence is not the most useful measure to use, since 
the employer of labour will wish to know something 
of the range of absence he may expect The upper 
_quartile, to the nearest half per cent, of each 
distribution has, therefore, been given in addition. 
This is the percentage of absence which 75 per cent 
of the men m each group did not exceed, and it 
provides, consequently, a measure of the greatest 
probable absence-rate shown by a majonty of them 
The use of the upper quartile as a measure of 
dispersion is arbitrary, but it was chosen as being 
convement m this case From the upper quartiles 
given m Table I it will be seen that in the case of 
unauthorized absence there was no difference 
between the disabled and the controlled groups, 
except m 1946, and m the case of sickness absence 
the disabled men did better than the fit men m hvo 
of the years though worse m the third In every 
case the differences between the q_uartiles are small 


TABLE n ' 

Results of Tests of SioNincANCE on the Differences between the Percentages of Time at Risk lost throooh 
Absence bv Various Groups of Men in the Different Factories 


Group 


Factory 1 

(a) Unauthorized Absence 
1946 Disabled 

1946 Controls 

1947 Disabled 

1947 Controls 

1948 Disabled 
1948 Controls 


(b) Sickness Absence 
1946 Disabled 

1946 Controls 

1947 Disabled 

1947 Controls 

1948 Disabled 
1948 Controls 


Mean I Pitman’s “ W ’ 


Probability 




Factory 1 
Sickness Absence 
Pneumoconiosis Disabled 
Select Controls 

Pneumoconiosis Disabled 
Controls 

All Disabled 
Controls 


0 03952 


0 02207 


0 032818 


j 434 Between 0 2 and 

0 1 

1 659 approx 0 I 

2 566 approx 0 01 
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Although the means and upper quartiles of the 
distributions of percentage absence have been 
found to "be very similar in both the fit and disabled 
groups, it IS possible that a similar total amount of 
absence could have ansen, m one group through 
many short absences, and m the other through few 
long absences The data from Factory 1 m 1946 
was analysed from this pomt of view, and Table HI 
shows the duration of absence, measured by the 
number of consecutive shifts lost, that occurred m 
the two opposed groups 

TABLE m 


Frequencv Distribotton of Number of Consecutive 
'Work Shifts lost by Disabled Men and Controls 
Factory 1, Jan 1 - Dec 31, 1946 


No of 
Consecutive 
Shifts Lost 

1 

Unauthonzed 

Absence 

Sickness 

Absence 

Disabled 

1 Controlsj 

Disabled j 

1 Controls 

i 

J1 

12 

1 

1 

i 

198 

i 152* 1 

4 

' 4 

2 

16 

1 

5 

9 

3 

_2 

4 

-9 

3 

4 

2 

— 

8 

1 7 

5 

— 

1 

4 

7 

6 

1 


5 

I 6 

7 

R 

— 


5 

! 1 

9 

- . 1 

1 - - ] 

3 1 

1 

10 

— 

1 1 

1 

2 




i 1 

1 ' 

' 2 

12 ' 




1 3 

4 

13 i 

j 

1 

! - 

1 

14 

i 




1 

15- 


1 

2 

1 

20- 



1 

1 

2 

25- 

- 1 


— 1 

1 

30- 


— 



40- 



— 1 


45- 

^ 




2 

50- 

— 

— 



Mean Length 
of Absences 
Mean No of 
Absences 

No of Men 

i 

1 11 

6 22 1 
37 i 

1 09 

4 37 

41 

5 88 ' 
1 38 I 

i 

8 13 

1 32 

41 


* Including one absence of li shifts 


From Table IH the distnbutions m the two groups 
are agam seen to be very similar The mean lengths 
of unauthorized absences were 1 11 shifts for 
disabled men and 1 09 shifts for fit men, and for 
sickness absence the means were 5 88 shifts and 
8 13 shifts respectively, so that again where sickness 


is concerned, the disabled group did shghtly better 
than the controls When the mean number of 
absences is compared, we find no difference between 
the groups in sickness absence, but a difference in 
favour of the fit men of nearly two shifts in the mean 
number of unauthonzed absences (This figure js 7 
of course, related to the mean absence-rate previously 
obtamed, an absence of one shift corresponds 
roughly to a rate of 0 3 per cent 3 

We conclude' on this hmited evidence, that the 
shghtly smaller sickness absence rate of the disabled 
men is the result of a total number of absences equal 
to those shown by the fit men but shorter m duration 
The shghtly higher unauthonzed absencejatd of the 
disabled is due to a larger number of absences of 
duration equal to those of the fit men It will be 
realized that on the whole the number of absences 
wll be of more mterest to an employer than the 
duration of absence, since altemabve arrangements 
must be made whether a man is absent for one shift 
or eight The differences are so small, however, 
that no great significance can be attached to them 
It was not considered worth while analysmg the data 
for 1947 and 1948 m this tvay 

The employee who loses no time at all is obviously 
ideal as far as absence is concerned, so that the 
proportion of a group of w'orkers who have periods 
of absence will be a measure of the deviation of this 
group from the ideal From Table I once agam it 
will be seen that the two groups of men did not 
differ significantly, as far as this measure was 
concerned, m the three years m which we have 
observed them 

It might well be that the absence records of 
certified men disabled by pneumocomosis would be 
affected by the amount and land of compensation 
they were receivmg Consequently, the group of 
disabled men in this factory ^vas sub-divided mto 
two groups compnsing (1) those in receipt of weekly 
compensation, and (2) those who had settled their 
claim to compensation by taking a lump payment 
These two groups are compared in Table IV 
(overleaf) 

Here the numbers in the total column do 
not add up to the totals for disabled given in 
Table I This discrepancy arises because some men 
settled their claim to compensation durmg the penod 
of observation and, as a result, could not fairlj be 
classified mto either of the two sub-groups and ha\c 
therefore been rejected It \wll be seen from 
Table r\^ that the mean percentage of the time at 
risk which was lost through unauthorized absence 
IS similar in both groups for each year On the 
•other hand, the mean percentage of time at nsk lost 
through sickness absence is higher for the group of 
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TABLE IV 


Sickness Absence in 


I 


Percentage 
of Time at 
Risk Lost 


No absence 


0- 

1 ~ 

2 ~ 

3- 

4- 

5- 

6 - 

7- 

8 - 
9- 

10 - 

15 - 

20 - 

25- 

30- 

35- 

40- 

45- 

50- 

55- 

60- 


Total 


Mean 

Upper 

Quartiie 


Unauthorized Absence 


Jan I-June 30, 1947 ' Jan I-June 30. 1948 


Weekly 


11 

3 

3 


18 


1 36 

2 0 


Settled I Weekly j Settled 


17 

17 

10 

4 

1 

2 

1 

2 


II 

6 

1 

1 


37 


J 74 
2 0 


22 


1 80 
2 0 


13 

23 

11 

7 

2 

1 

1 

I 


46 


Sickness Absence 


Jan 1-June^O, 1947 


1 45 

2 0 


'Jan 1-June 30, 1948 


Weekly | Settled t Weekly 


13 

13 

1 
1 

2 
1 


18 


1 36 
1 5 


22 

22 

1 

2 

2 

4 

2 

1 


13 

13 

2 

1 


37 


22 


2 40 
4 0 


4 40 
6 5 


Settled 


26 

26 

3 

4 

5 

1 

2 

1 

t 

2 


46 


2 75. 

3 5 


disabled workers who were m receipt of ^veekly 
compensation than for the corresponding group 
who had “ settled ” their claim m 1948, but it is 
lower m 1947 

In this factory the number of occasions on which 
a man was late and the number of minutes late were 
also studied, but, for this purpose, only data taken 
in 1946 were available These are presented m 
Table V 

The effects of a stnke, which caused 32 of the 
disabled and 30 of the controls to be “ late ” for 
150 minutes and one further man from each group 
to be late 420 minutes, have been neglected The 
average number of days on which men were late 
svas 3 'T in the year both for the fit and the disabled 
group Of those who were late, the average number 
of mmutes lost rvas 19 44 for the fit group and 
24 96 for the disabled There is thus no evidence 
that the disabled men were more often late, nor. 


when they were late, were they many minutes later 
than the controls 

TABLE V 


Frequency DisnuaunoN of Degree of Lateness of 
Disabled Men compared with Controls in Factory 1 
Jan I-Dec 31, 1946 


No of Mmutes 
' I^le 

Disabled 

1 

Controls 

1- 

111 

106 

30- 

9 

22 

60- 

1 

2 

90- 

1 

2 

120-150 

1 

2 

Mean No of 
Mmutes Late 

1 

19 44 

24 96 

Mean No of ' 

■nmes La(c ' 

3 3 ! 

3 3 

No of Men j 

” 1 

41 
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In Factory 3 only disabled men were studied 
Their sickness absence m 1948 is given m Table VI 

TABLE VI 

Frequency Distribution of Percentage of Time at 
Risk lost through Unauthorized and Sickness 
Absence by Disabued Men in Factory 3, Jan 1- 


June 30, 1948 

Percentage of 

Disabled 




IJliiC ClL 



Lost 

Unauthorized 

Sickness 

No absence 

12 

29 

0- 

18 

30 

1- 

18 

4 

2- 

2 

2 

3- 

7 ' 

1 5 

4- 

7 

1 1 

5- 

I 

3 

6- 

I 

2 

7- 

— 

1 

8- 

— 


to- 



i 3 

15- 

1 

1 

20- 

1 

1 ^ 

25- 

— 

t 

30- 




35- 



1 

40- 

— 

1 

45- 

— 

1 ~ 

50- 

— 

1 1 

55- 

— 

— 

60- 




65- 



— 

70+ 

— 

— 

Total 

53 

1 53 

Mean 

1 81 

3 29 

Upper Quartile 

3 5 

4 0 

Percentage with 



Absence 

77 4 

45 3 


By comparing Table VI with Table I it will be 
seen that both the means and the upper quartiles 
of the absence records are of the same order of 
magnitude We may presume, therefore, that 
Factory 1, m which the more detailed mvestigation 
was made, was unhkely to be a special case m 
relation to the absence records of disabled men 
The absence records of all the groups of men 
studied in Factory 2 are given m Table VII (overleaf) 
When We compare the sickness absence records 
of the pneumoconiosis cases (“ pneumocomosis 
disabled ”) with the correspondmg group of fit men 
( selected controls ’) we find that the mean 
percentage of time at risk lost by the disabled men 
IS almost twice as great as that lost by the control 


group The significance of this difference was 
tested (see Table II) but it was found that a difference 
of this size could have occurred by chance Thus, 
in this factory agam, we find that the sickness absence 
rateof the disabled men did not differ significantly 
from that of the normal worker, but the groups 
observed were very small and the absolute difference 
m sickness absence between them was large The 
small number, therefore, may have been the reason 
why this difference was not statistically significant 
The distnbutions of time lost through sickness 
absence of the pneumoconiosis cases were compared 
with a control group of other disabled workers 
(“ selected disabled controls”) and it was found 
that neither the mean percentage of tune lost nor 
the upper qualifies differed greatly 
Furthermore, the pneumoconiosis cases hardly 
differed in their sickness absence records from the 
group of other disabled workers (“ disabled 
controls ”) 

It was therefore concluded that men with pneumo- 
comosis Were not differentiated in Factory 2 in 
their sickness absence records from men suffering 
from other forms of disability However, in order 
to test the notion that the insignificant difference 
between the absence records of pneumoconiosis 
cases compared with fit workers might have been 
due to the small numbers concerned, as discussed 
above, the absence records of the pneumocomosis 
disabled men were combmed with those of all other 
disabled workers (" disabled controls ”) and the 
performance of the total disabled group obtained 
was compared with the performance of all the fit 
men When this was done it was found that the 
disabled men had significantly more sickness absence 
than the fit workers (see Table II) 

This procedure of combimng the records of the 
pneumocomosis cases with those of all other 
disabled workers cannot be fully justified, neverthe- 
less, It does suggest that the insigmficant difference 
found between the performance of the pneumo- 
comosis "^cases compared with the performance of 
the fit workers might well have been due to the 
small numbers m the groups 
The results obtained from the investigation in 
a Store Depot indicated that previous mining 
expenence, apart from pneumocomosis, was not 
a factor affecting absence from work For it will 
be seen from Table VTTI (overleaf) that the mean 
percentages of the time at risk lost by a group of 
ex-miners without pneumoconiosis compared with 
a control group of non-miners did not differ greatly, 
likewise, neither did the uppier quartile distnbutions 
nor the percentage of workers who had penods of 
absence differ markedly 
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Siamnary of Findings on Absence Data —It may be 
convement at this pomt to summanze the mam 
findmgs from the absence data presented above 
In neither Factory 1 nor m Factory 2 were groups 
of pneumocomosis cases found to have significantly 
more sickness or unauthorized absence than 
correspondmg control groups of normal workers 
In Factory 2 the sickness absence of the disabled men 
was greater than that of th'e fit men, but m Factoiy 1 
the disabled men had actually less sickness absence 
over a penod of three years 
A group of 53 men at Factory 3 had much the 
same absence records as the disabled group in the 
above factories, which suggests "that neither of the 
two factories intensively studied were special cases 


Fmally, we have the important observation that 
the mean percentage of time at nsk lost through 
sickness absence by a group of certified men m 
three factories did not exceed 5 per cent of their 
maximum workmg time and did not fall below 
3 per cent , while the mean percentage of time at nsk 
lost through sickness absence by control groups of 
normal workers m these factones did not exceed 
5 per cent and did not fall below 2 per cent 
Opinions of Employers — Nmety-two rephes were 
received from the questionnaires that were sent to 
the 150 firms in South Wales Of these, 44 firms 
had had experience of employmg men withpneumo- 
komosis 

It would be dangerous to attach too much meamng - 


TABLE Vn 

Frequency Distribution of the Percentage of Time at Risk lost through Unauthorized and Sickness 
Absence by Men Disabled by Pneumoconiosis and by Control Groups of Normal Workers and of Men 
OTHERWISE Disabled in Factory 2, Jan 1 to June 30, 1948 


Percentage 
of Time at 
Risk Lost 


Sickness Absence 


- 

Unauthorized Absence 


Pneumo- 

coniosis 

Disabled 

Disabled 1 
Controls | 

1 

Select 

Disabled 

Controls 

Controls 

Select 

Controls 

Pneumo- 

comosis 

Disabled 

Disabled 

Controls 

i 

Select 

1 Disabled 
[ Controls 

1 

' Controls 

, 1 

Select 

Controls 

No absence 

15 ! 

40 1 

16 

75 

20 

17 

56 

18 

‘ 76 i 

1 1 

22 

'0- 

1- 

15 

1 

40 ^ 

2 

16 

75 

4 

20 

1 

21 

5 

66 

6 

23 

3 

1 92 

3 1 

26 

2- ^ 




1 j 

— 

— 

— 


i 

““ 

3- 

1 

4 , 

— 

i 

1 

— 


““ 

2 i 

““ 

4- i 

3 

2 , 

— 


1 






5- 

1 


— 

3 






6- 1 
7- 1 

r 

2 

5 ' 

1 

3 

1 

2 

r 

— 

— 

— 

j 1 

— 

8- 1 


1 

— 

1 

I 

1 






- 1 

— 

9- 1 

10- ' 

15- 
20- 

4 

7 

7 

1 

3 

3 

1 1 

2 

2 , 

1 

, I 

— 

— 

— 

_ 1 

— 

25- 

‘ 1 

' 

1 











‘ 1 


1 





__ 



— 

35- 

— 

— 

' 










— 


— 

— 

— 





■ 





45- 

— 

— 



- — 







— 


50- j 

- 55- 1 

60- i 

65- ' 

1 

— 

No of Men 

26 

1 

Mean 

5 15 

Upper 

Quartile 

7 5 

Percentage 

ViTth 

Absence 

42 3 

Total No of 
Absences 

15 


I 


72 26 

I 98 

26 

26 72 

26 

98 

5 02 4 52 1 

j 2 31 

' 2 22 

0 39 0 24 

0 35 

0 27 

00 

o 

o 

1 ) 0 

1 0 

10 10 

I 0 

1 0 


26 

0 12 
I 0 










EMPLOYMENT OF EX-MINERS DISABLED BY PNEUMOCONIOSIS 
TABLE Vra 


Frequency Distribution of Percentage of Time at 
Risk lost through Unauthorized and Sickness 
Absence by ex-miners not disabled by Pneumoconiosis 
and by a Control Group of Normal Workers in 
Store I3epot, Jan 1 - June 30, 1948 


Percentage of 

of Riel . 

1 

1 

Sickness Absence j 

Unauthorized 

Absence 

kllUv QL .XviDn. 

Lost 

1 

Ex-Mmers 

Coptrolsj Ex-Mmers 

j Controls 

No absence 1 

1 

^ 32 1 

30 i 

30 

27 

0- 

32 

30 

37 

32 

1- 

1 

1 

1 

5 

2- ’ 

r 1 

2 

1 

2 

3- 

_i 1 

1 

1 

2 



— 

— 

— 

5- f 

- 1 

1 





6 - - 

2 

1 

— 

— 

7- 

— 

1 

— 

— 

8- 

1 







9- 

I 1 







10- 

1 

3 





15r 



1 

- 

__ 

20- 1 




1 


25- j 

1 1 





30- ' 

1 

1 



35- 


1 


, 

40- 

— 

. 

[ 



45- 






50- 

- - 

- 




55- 



_ 




60- 

. — 

__ . 




65- 

_ 

_ 



70- 



... 




75- 






80- 

1 

— 

— 

— 

Total 

41 

41 

41 

41 

Mean 

4 48 

2 00 

j 0 91 

0 56 

Upper Quar- 


Ule 

Percentage 

1 0 

2 00 

1 0 

1 0 

With Absence 

22 0 

26 8 

26 8 

34 1 

Total No of 


Absences 

12 

I 

i 

15 

' 19 

1 

33 


to the repbes to the questionnaire It is probable 
that mani of the employers had never before 
considered their disabled employees to be a separate 
group Their natural reaction to a request to do so, 
'vas to say that the disabled men were “ quite 
Mtisfactory workers ” Where the employer already 
ad an opmion on this matter, his opinion was 
expressed in a more defimte way 
The general tenor of the employers’ opmions was 
ound to be favourable Employers were almost 
unanimous m the behef that, given certain condi- 
tion, disabled men were satisfactory workers The 
condiUons considered to be necessaiy were (i) that 
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work must not mvolve heavy Iiftmg, (n) that there 
must be good ventilation m the shop, (m) that heat 
dust, damp, or fumes are undesirable 

Some quotations extracted from the replies to the 
questionnaire are given below, under the followmg 
headmgs (a) comparison with normal workers, 
(6) loss of time by disabled men, (c) types of 
employment suitable for disabled men 

(a) A factory at Carmarthen employmg 12 certi- 
fied and 8 uncertified disabled men on general 
labounng duties 

“ In the mam, these men compare favourably with 
normal workers where employed m a dry atmosphere ” 

A factory at Pontypndd employmg 9 certified and 
1 uncertified disabled men on general factory 
operations 

“They compare very favourably The employees 
concerned are mdustnous men, dfligent, and have 
adapted themselves well to the %'anous occupations 
which they have been set" 

A factory at Hirwaun employmg 7 disabled men 
as store-keepers, etc 

“ Favourable, i e the seven men working here have 
been placed where their particular disabihty would least 
affect them, also they are not severe cases ” 

A factory at Swansea employmg 4 certified and 
3 uncertified disabled men as general labourers and 
factory cleaners 

“ They compare very favourably with normal workers 
General opimon held by foremen of departments where 
these men are employed, is that they are good, wdhng 
workers, and that then disabihty does not interfere with 
the execution of duUes With the exception of three 
sihcotics (two of whom are certified) who are more 
lethargic, all are equal to other employees domg similar 
work ” 

A factory at Treforest employmg 3 certified and 
I uncertified disabled men as store-keepers and 
general labourers 

They perform ordmary duties qmte as efficiently as 
normal workers The greatest handicap is that they arc 
not able to hft any heavy weight, or even matenal 
weighmg over a half-hundredweight ’ 

A factory at Dinas employmg 5 disabled men 

Our observations from a limited experience \ ould 
show that such cases are indistinguishable from normal 
workers employed upon hght w ork and of temperamental 
equahty We have found that the incidence of absentee- 
ism of a good type of man of these classes is no greater 
than any other worker that he can perform any work 
which docs not involve close contact with smoke or 
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fumes, or the bending and stooping involved in the 
lifting of heavy weights V/e have further found it to 
be helpful that such men be offered work of such a nature 
and in such a manner that attention is not unduly 
drawn to any sense of a disability ’ 

A factory in Forth employmg 3 certified disabled 
men 

“ The men referred to above are employed on machines 
which require standing up for eight hours a day, but no 
amount of physical strength We would like to say 
most emphatically that these men show, m our opinion, 
a greater amount of keenness and interest m their work 
than normal men, and are most satisfactory employees 
in all respects ” ^ 

(jb) A factory at Carmarthen employing 12 certi- 
fied and 8 uncertified disabled men on general 
labouring duties 

“ The tendency is definitely more, for these men lose 
more time than a normal h^thy person as far as this 
factory is concerned ” 

A factory at Pontypndd employing 9 certified and 
1 uncertified disabled men on general factory 
operations 

“ No noticeable difference from the general average 
No wanton absenteeism Average late-coming and 
sickness ” 

A factory at Hirwaun employmg 7 disabled men 
as store-keepers, etc 

“ Vanes with degree of disabihty, but generally fair ” 

A factory at Treforest employing 3 certified and 
I uncertified disabled men as store-keepers and 
general labourers 

" They perform ordinary duties with practically no 
loss of time, providing they are kept on hght work Any 
undue exertion will cause them to lose one or more days 
Their record as far as absenteeism is concerned appears 
quite favourable, beside that of any of our other male 
employees The Ume lost is practically ml ” 

A factory at Forth employmg 3 men certified as 
cases of pneumoconiosis 

“ In our expenence, these men have never been late 
or guilty of wanton absenteeism The only observation 
on this point IS that if they do fall ill wth ordmarj colds, 
influenza, etc., they are absent from work for a much 
longer period than normal workers 

(c) Although the opimon of employers about 
what is suitable work for men disabled by pneumo- 
koniosis IS not necessarily medically valid, it is none 


the less of interest to record some of their opinions 
as examples of the attitude of some potential 
employers 

A factory at Carmarthen employmg 12 certified 
and 8 uncertified disabled men on general labounng 
duties 

“ The most suitable employment, in our opinion, is in 
a diy atmosphere where not too much movement is 
required and the handling is not of a heavy nature We 
find that their opinion of what work they can do vanes 
considerably Some appear to work saUsfactonly in all 
kinds of conditions, whereas others cannot, or will not, 
put themselves out I believe a number could be more 
gainfully employed if they could get over the thought 
that they are permanently dJ ” 

A factory at Aberdare employing 5 certified 
disabled men 

1 

“ To be engaged on work — (a) not heavy, (6) not 
exposed (c) not dusty Generally speaking, more than 
usual normal employment procedure has to be adopted 
to suit specific cases ” 

A factory at Forth, employing 4 disabled men 

“ Mobile employment or some movement desirable 
Long runs of same type of work desirable ” 

A factory at Treforest employmg 1 certified and 
2 uncertified disabled men 

‘ We think that these types of workers want to be 
living near their work, and should not do long, damp 
journeys ’ 

A factory at Pontypndd employmg 1 man with 
pneumokomosis 

‘ In this branch ofindustry (fancy goods), it should be 
possible to employ these men on general factory work, 
on winding machines, and if possessing natural dextenty, 
on knittmg looms and other similar machinesi Age, of 
course, plays an important part in deading these ques 
tions Our man is young, about 24 years old. An old 
man, with probably more infection, would not give such 
a favourable picture ’ 

A factory at Treforest employing 3 certified and 
1 uncertified disabled men as store-keepers and 
general labourers 

Our experience as far as most suitable types of 
employment is concerned is limited, but we have found 
that, given reasonably good venulahon in a shop, and 
providing that the amount of lifting is not excessive, 
these men should be able to tackle most tjpes of factorj 
work ’ 

Some further evidence on the comparauve 
efficiency of disabled men was collected from 
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progress reports kept by a firm at Treforest ^ la 
this firm annual reports are made on each worker 
by his foreman and these reports are checked by 
the senior foreman Marks are awarded under 
^seven different headmgs — 

1 Accuracy 10 marks 

2 Efficiency 10 marks 

3 Industry 10 marks 

4 Adaptability 10 marks 1 Total 100 

5 Loyalty _ 10 marks 

6 Improvement 10 marks 

7 General Impressions 40 marks 

These reports are used as a basis for promotion 
The marks awarded to 24 disabled men and to 
24 men m a control group were obtained The 
results are mterestmg but inconclusive, the small 
numbers concerned and the subjective nature of 
these estimates obviously make caution imperative 
It was found that the average mark given to the 
control group was 68 6 and to the disabled group 
65 5 There was a considerable c^erence in the 
distnbution of the marks given under each heading 
and this distnbution is shown m Table IX 

TABLE IX 

Distribution of Marks for Progress of Men Disabled 

BY Pneumoconiosis and of Normal Controls 


1 

Range of Marks 

1 

1 

Percentage of 

1 Disabled Men m 

1 Each Range j 

Percentage of 
Control Group in 
Each Range 

I Accuracy 

: 1 


- 1-5 

L 75 1 

58 

6-10 

' 25 1 

42 

2 Efficiency 

1-5 

1 64 

11 37 

6-10 

1 36 

I « 

3 Industry 

1 


1-5 

' 3 

1 17 

6-10 

1 97 

' 83 

4 Adaptability 
1-5 

1 66 

, 58 

6-10 

1 34 

1 42 

5 Loyalty 

1 

1 

1-5 


1 5 

6-10 

1 100 

! 

6 Improvement 

1 


1-5 

1 79 

1 54 

6-10 

! 

1 46 

7 General 


1 

20-30 

1 100 

55 

31-40 

— ' 

1 45 

1 


137 

\ 

The figures m Table DC are presented for what 
they are worth If any conclusion can be drawn 
from them it is that, on this evidence, the disabled 
men m the factory seemed to be less accurate, 
efficient, adaptable and capable of improvement 
than those in the control group, but were more 
loyal and mdustnous 

' Conclusions 

Our investigation provides no information about 
the men more disabled by pneumocomosis as they 
will not presumably be found ^in employment in 
factones Nor does it permit us to say anything 
about the performance of the less disabled men 
when employed m any other circumstances than in 
hght factory work In hght factory employment, 
however, it would appear from the quantitative 
and quahtative evidence presented that there is no 
reason to suppose that a group of men with pneumo- 
koniosis would have much, if any, greater absence 
than a group of normal men TTiis conclusion, of 
course, may be subject to some considerable margin 
of error, for men with pneumoconiosis vary greatly 
as far as their physical disabihty is concerned 
This fact makes generahzation about the absence 
performance of the population of pneumoconiosis 
cases, as a whole, dangerous This is particularly 
true when the small scope and selective nature of 
the data used in this paper are taken into account 

More confidence can be placed in the assertion 
that a group of less senously disabled men will not 
be absent to such an extent that they will be differen- 
tiated by employers in this respect from the rest 
of their workers This last conclusion is confirmed 
by the results of the employment questionnaire 

Summary 

The efficiency of ex-miners disabled by pneumo- 
comosis who were employed in light factory 
industry was assessed by comparing their absence 
records with those of control groups of normal 
workmen, and also by analysing the opinions of 
employers about the performance of the disabled 
men 

The absence records in two factones were studied 
intensively In one of these factones which 
employed 37 disabled men in 1946, 60 in 1947 and 
69 in 1948, it was found that both the sickness and 
the unauthonzed absence of the disabled men did 
not differ significantly from the absence records of 
the control groups m these jears In the other 
factory, which emplojed 26 disabled men in 1948 
a similar result was obtained Absence records for 
disabled men in a third factory were similar to those 
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in the two studied intensively and this suggested 
that the latter were representative 
The conclusion was reached that it is improbable 
that a group of pneumocomosis cases who obtain 
employment m hght industry could or would be 
distinguished by their employers, as far as absence 
IS concerned, fixim other normal workers 
The opmions of the employers about the per- 
formance of the disabled men m hght mdustiy were, 
■on the whole, very favourable 


wish to acknowledge the very great help and co-opera- 
tion which I received, when obtaining the absence data, 
from the personnel managers of all the factones studied, 
I am also indebted to Mr Pierre Gutman of Columbia 
Umversity and to Mr P D Oldham of the Pneumo- 
comosis Research Umt for their help with the statistical 
analyses used m this paper 
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VARIATIONS IN ENERGY EXPENDITURE DURING WALKING 

BY 

C DELBUE,* R PASSMORE, J THOMSON, and J A WATT 
From the Department of Public Health and Social Medicine, and the Department of Physiology, 

University of Edinburgh 


Wide individual variations exist in energy intake 
as food Our own observations of the calone 
values of the diets of Edinburgh University students 
(Kitchin, Passmore, Pyke, and Wamock, 1949), 
together with those of Cook (1948) on Dundee 
students and of Widdowson (1947) on middle class 
boys before the second world war, are shown in 
Table I This table is indeed only a quantitative 
statement of the extent of vanations already 
famihar to all those responsible for feedmg young 
men But, though the variations are well known, 
the factors responsible for them are not easy 
to determme Those of the Edinburgh students, 
we think, cannot be accounted for entirely by 
'diiferences in external work earned out Thus 
the survey took place dunng the wmter months 
when daylight was short and active outdoor exer- 
cise was limited to the week-ends For five days 
of the week, at least, these students could with 
reason be classified as “ sedentary workers ” - 

TABLE I 

Variations in Daily Intake of Calories by Healthy 
Young Men 


1 




Dundee 

Middle- 


Edmburgh 

students 

class boys 


students , 

(Cook) 

eWiddow- 

1 

1 



son) 

Number surv'eyed 

127 

44 

20 

Age 

19-21 

17-31 

18 

Mean daily Calone ! 


intake 1 

: 2,970 

2,878 

3,4z7 

Minimum daily Cal- 

one intake 
Maximum dailj Cal- 

2,140 

1,994 

2,338 

one intake 
Standard devnaUon ■ 
Coefficient of vana- 

1 4,690 

1 SIS 

[ 

3,595 

409 

5,22) 

703 

tion 

17 4 

14 4 

20 4 


However great the vanations in physical activity 
at the week-end, it i s hard to believe that this factor 

* BrttUh Council icholir from Butnoj Airo ' 


alone could account for the wide vanations m food 
intake spread throughout the week of each survey 

The possibihty exists that those who consume less 
food are more economical machmes , they can go 
“ more miles to the gallon ” In carrymg out a set 
piece of mechanical work these small eaters may 
need less energy than the big eaters To test this 
hypothesis we have measured_ the variations in the 
energy, expenditure of a group of 50 young men, 
half of whom had previously taken part m our diet 
survey, during the performance of a standard task 
Walkmg at a fixed speed was chosen, as it seemed 
to be the one physical activity which must be 
common to all and in which all would be in daily 
training and practice 

Any successful correlation between the vanations 
in individual energy intake and output might be 
expected to throw some hght on the important 
nutritional and soaal problem of obesity Although 
m the final analysis obesity is a simple disturbance 
of the balance of energy, the mechanism and causes, 
of the upset of the balance are far from bemg fully 
understood Obesity is the most important nutn- 
tional disease m Scotland to-day Our colleague, 
Dr Meiklejohn, tells us that, judgmg from his 
experience m the Dietetic Department of the Edin- 
burgh Royal Infirmary, he guesses that out of the 
half miJhon citizens of Edmburgh, at least ten 
thousand are so much overweight as to constitute 
a senous menace to health Studies in vanation of 
energy utilization may be basic to an understandmg 
of the real cause of the disorders of these people, 
who, for the most part, cannot be dismissed as 
simple gluttons 

Methods 

Energy utilization was determined by indirect calon- 
metiy using the Douglas bags and Haldane gas anaWsis 
apparatus (Douglas and Pnestlcy 1948) 

Fifty male students from the physiology class acted as 
subjects Their ages vaned from 19 to 27, the a\cnige 
being 20 >ears 4 months They formed a homogeneous 
group, and vanations in height, weight, and \ ital capaaty 
are recorded m Table IJ Twenty-five had talcn pan 
m the diet survej previouslv reported (Kitchin and others. 
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1949), and figures for Calone consumption over a week 
tvere available Unfortunately, the mterval between the 
measurement of dietary intake and energy expenditure 
was 15 months 

For an assessment of basic energy expenditure, oxygen 
consumption was recorded m a resting condition The 
routme of the observations was as follows 

Volunteers, with whom arrangements had previously 
been made, reported at 2 p m in the laboratory after 
the normal 1 to 2 o’clock luncheon break After bemg 
weighed and measured, they rested, lymg on a couch, 
for 30 mmutes Resting oxygen levels were determmed 
between 2 45 and 3pm The walkmg was then earned 
out on a paved outdoor track -The standard pace was 
90 metres per mmute (3 35 m p h h and this was checked 
at 20 second mtervals No difnculty was found in 
mamtammg a umform speed Expired air was collected 
over approximately three-mmute periods 

All students then earned out the Harvard step test of 
physical efficiency (Brouha, Fradd, and Savage, 1944) In 
this the subject steps up and down 30 times a minute for 
five mmutes on to a 20-in stool or platform This is a 
severe test Those who cannot complete it are given an 
arbitrary assessment based on partial perfortnance 
Those who complete the test have an mdex allotted them " 
on a scale based on measurements of pulse rates dunng 
the four minutes subsequent to the exercise 
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Results 

Table II shows the mean range, standard deviation, 
and coefficient of variation of all our observations 
Fig 1 is a scatter diagram on which are plotted the 
rates of oxygen utilization dunng a standard walk 
against previously determined Calone consumption 
per day The diagram shows no evidence of any 
correlation Both sets of figures are uncorrected 
for size We have attempted correlations between 
figures denved from these basic data in which 
corrections for size have been mcorporated How- 
ever, we have been unable to denve any evidence of 
a relationship between the effiaency of energy 
expenditure and average food consumption This, 
of course, does not mean that such a relationship 
may not exist With our methods we have only 
been able to sample bnef penods of behaviour for 
measurements We can only conclude that such 
a relationship, if it exists, is not very close and, to 
demonstrate it, observations on a scale altogether 
greater than ours would be necessaiy 

Although the mam result of these experiments is 
negative, certain subsidiary pomts of interest ansc 
In Fig 2, vanations in energy expenditure during 


TABLE II 


Physiological Variations (50 young men) 


1 

Mean j 

Range 

Standard 

dewalion 

Coefficient 
of vanation 
% 

Weight (Kg) 

66 9 

55 

80 

J 6 8 

10 

Height (cm ) 1 

174 9 ' 162 

1 189 

1 1 

( 5 7 1 

1 ! 

3 3 

— — ^ 1 1 Rl ‘ 

Surface area (sq metres) 1 ' 

1 _ J 

[ 1 60 

1 98 

1 

1 0 090 

1 

4 9 

— ■ ■ ! a R 

Vital capacity (lures) i ^ 

\ 

1 3 7 

! 6 2 

1 

0 26 

5 4 

\ 7^ 40 1 

Harvard step test (arbitrary units) j | 1 

j 15 0 

21 

Resting } 270 2^ 

2 ? 1 

10 4 

Oxygen consumption (ml/min ) ‘ | ,,55 920 

waiiwing . 1,540 1 

124 

10 7 

Resting metabolism (Calones/sq metre/hr ) j 42 9 , 3^ 9 

1 

4 75 

I I 

Heat output dunng \\'alking (gm cal /kg /metre) 

i 

0 636 0 406 

0 795 

1 

! 0 080 

1 

1 

12 b 
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walking are plotted The energy expenditure is 
calculated -in gtii.-calones per kilo bodyweight per 
metre, m line with the classic studies on energy 
transformation dunng honzontal walking by 
Benedict and Murschhauser (1915) 

For the base hne, estunations of restmg meta- 
bolism after food have been taken Although 
theoretically this is much less satisfactory than 
determination of basal metabohsm, practical diffi- 
culties anse in measurements of B M Rs on a large 
scale It is satisfactory, therefore, to find that our 
determinations for restmg metabohsm agree well 
with the findings of Cathcart and Orr (1919) on 
young infantry recruits These observers found an 
average B M R of 37 8 Calones per sq metre per 
hour for the comparable group of young men The 
increase m lying rate after meals was found to be 
12 per cent , giving a figure for a “ resting meta- 
bolism ” of 42 3, with which our figure of 42 9 
recorded m Table II, agrees closely Benedict and 
Murschhauser’s observations are very detailed and 
precise, but cover only two subjects, both profes- 
sional athletes They found that a change from a 
lying to a standmg position resulted m mcreases m 
metabohsm of 9 and 10 per cent respecbvely m the 
two subjects Our calculations of heat output 
dunng walkmg are made after subtraction of the 
individual observed value for energy expenditure 
resting after food 


1 <ooo| 


i 

)500 


2 1500 


1000 


(I fl" 


(litms/hin) 
r. . Fig 1 

'ygcn utilization walking at 90 metres per minute 

The relationships between energy expenditure a 
^eight and height are complex A part of the wc 
done in walking consists in raismg the centre 
sravitj of the body at each step In fact, m expr 
^ng energy dunng walkmg m gm cal /kilo/mel 
Benedict and Murschhauser assumed that w 
an increasing expenditure 
provide a co 

tion'^w'^“*’°" assumption The com 
tion between w-eight and the extra oxygen ut.hzat, 


on walkmg only gives a coefficient r=0 225 and 
t=l 59 This IS not a significant degree of correla- 
tion, although it IS suggestive The reason for this 
IS undoubtedly the complex relationship between 
weight and Height and energy expenditure With 
extra weight there is usually extra height, and this 
means longer legs, fewer steps, and less raismg of 
the body Unfortunately, we neither measured the 
length of legs of our subjects nor counted their 
steps when walking Over the whole height range 
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GH CALORIES/WLOGRAM/ METRE 
WALKING AT 90 METRES PER MIN 

Fig 2 

Vanations in energy expenditure during walkmg 

our figures show no correlation between height and 
energy expenditure, but the small men were all above 
the average figure for energy expenditure expressed 
m gm cal /kilo/metre Thus nine men in the group 
with heights below 1 70 cm (5 ft 7 in ) had an 
average figure of 0 714, compared with the average 
of 0 621 for those over this height The standard 
deviation of this difference gives a ‘ t ” value 
greater -than 5, and the difference is statistically 
sound 

In walking, with mcreasing size, more w'cight has 
to be lifted but it does not have to be hfted so 
frequently Thus size would appear to affect 
energy expenditure m two different directions Our 
data make it clear that to work out the significance 
of these changes, observations on a senes far larger 
than our present one of 50 would be necessary 
The degree of physical fitness might be thought to 
affect energy expenditure Of our students, 23 ga\c 
Harv'ard step tests between 65 and 79 and were 
graded as average Sixteen were above the stan- 
dard, nine were below it, and two were considered 
tinfit to take the test The test is considered to 
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compensate automatically for variations in size, and 
no correlation between performance and height or 
weight has been fohnd (Selzer, 1 946) We found no 
correlation between the test and walking energy 
expenditure 

Conclusions 

These observations on physiological vanations in 
healthy young men emphasize the wide range of 
normahty We feel that these vanations m energy 
expenditure may he near the root of the problem of 
obesity and that these further data on their nature 
are valuable and perhaps provocative 

Our observations also re-emphasize the difBculties 
of'drawmg up satisfactory tables of dietary require- 
ments based on estimations of energy expenditure 
on different types of work For instance, the 
specimen daily tables of energy expenditure drawn 
up by Orr and Leitch (1937), and used for assessing 
Calone requirements, rely for their data in many 
respects on mtelhgent guessing Basic information 
IS lacking Hitherto such tables have, of necessity, 
dealt with a mythical average man Food adminis- 
trators drawmg^p ration schedules have perforce 
to thmk m terms of such 'an average man Yet 
many normal men differ profoundly from the 
average man With the mcreasing group control 
of mdmdual activities m our society, it is important 
for the individual that the group should know how 
individuals vary A wider study of such vanations 
m energy expenditure in perfonrung standard tasks 
would be a useful aid to practical planners The 
classical methods both of direct and indirect 
calonmetry, although exceedingly precise in skilled 
hands, are so labonous and time-consuming that in 
practice metabohc studies have for the most part 
been limited to detailed observations on a few 
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subjects When newer methods of samphng expued 
air and fresh means of estunation of oxygen become 
available, it may be possible to extend the range of 
many of our basic observations over a much greater 
number of subjects, with a correspondingly greater 
increase in' accuracy This would enable much 
practical food planmng to rest upon a soimder basis 
of scientific data 

Summary 

The energy expenditure of 50 healthy young men 
was determined whdst walking under standard 
conditions The mean value found was 0 636 _gm 
cal /kilo/metre, with vanations between 0 406 and 
0 795 

No correlation could be found between these 
vanations and the previously determined dietary 
intake of calones 

The relation with vanations m height and weight 
and in the Harvard step test for physical fitness is 
discussed 
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HEVIEWS 


Modern Trends in Public Health. Edited by Artkor 
Massey, CJ3E, MJ3 . DEH, DPA 1949 
London Buttcrworth & Co Pp 581 +xi (£2 lOf 
net) 

Dr Massey has collected a first-class team and given 
them the task of exp>ovmdmg modem ideas and practice 
m pubhc health The twenty-three essays cover a wide 
field, £ind there can be no doubt that the book wdl become 
a standard work of reference for all mterested in the 
development of public health, and especially for those 
about to take up preventive medicme In no other book 
win the young inedical graduate find such clear statements 
both of Its aims and ideals 

The editor has expenenced difficulty m arrangmg the 
chapters m any logical sequence, and so has fallen back 
on the expediency of sendmg m his contnbutors m 
alphabetical order Under this arrangement the book 
starts badly, for Dr K E Barlow, who opens with a 
chapter on “ The Idea of a Family Health Qub,” 
devotes so much space to expoundmg elementary biology 
m a senes of chchds that he has httle room left, to relate 
either what the Peckham Health Centre has achieved 
or the Family Health Qub at Brandon Woods hopes 
to do 

In the second chapter, Dr Fraser Brockmgton gives an 
account of “ Nutntion and the Pubhc Health.” Into 
thirty-one pages he has packed a mass of accurate 
information about recent advances, covering biochemical 
studies, chmeat observations, and admmistrative 
measures No one can read this compact review 
Without Icammg somethmg both novel and mterestmg. 

The third clmpter, by Professor F A E Crew, on 
“ Soaal Medicine as an Academic Disciplme,” is one 
of the most important contributions m the volume Thff 
whole histoiy of the academic attitude to preventive 
medicme is depicted, starting from the wntmgs of 
Johann Peter Frank (1745-1821) in Germany and a 
voluntary course given m Edmburgh m 1795 by Duncan 
prtmtu, then Professor of the Institutes of Medicme 
The evolution of ideas is illustrated by extracts from 
standard works 6f the past and by details of old courses 
of study for undergraduate and post-graduate instruction 
The view is put forward that as an academic-study soaal 
medinne has advanced but httle since the days of the 
great Prussian hberal pohtiaan, Virchow Preventive 
mediane m the umversities was subsequently almost 
swallowed by the saence of baacnology To^y in the 
umversities it is in danger of becoming merely an adjunct 
to a renaissance of climcal medicme, now m revolt 
against excessive dependence on laboratory studies 
As an independent imiversity disciplme, soaal medicme 
can only justify itself by studying and expounding how 
cnangmg patterns of morbidity and mortahty affect the 
stniaurc of human soaety, and the use of mediane as 
nn mstrument of soaal pohey This mterestmg thesis 
appeals to the reviewer to have a logical corollary Of 
thOM future leaders of soaety who will deterrmne the 
outlines of future soaal policy, only a small minority 
wall pass through the medical faculties of the umvcrsiUes 
icachcrs of social medicme would thus be best advased 
to smve to tea* thcindeas to students of the humamtics 
m the arts faculties 

In chapter four Dr Robert Cruickshank gives a 


workmanlike description of “ Recent Laboratory 
Contributions to Epidemiology” He reviews recent 
knowledge of the marmer of spread of respiratory ancL 
mtestmal infections, and gives a bibliography of one 
hundred references * " 

Dr W Edwards gives a dehghtful account of “ General 
Practice and its Contnbution to Preventive Medicme ” 
This chapter should be reprinted and a copy sent to every 
general practitioner Dr Edwards wntes pithily and is 
not ^raid of an elegant digression In an aside on the 
medical cumculum he hints that the general practitioners 
of the future might be better at their jobs if, instead of 
sitting at the feet of a professor of biochemistry, they 
took a course in the appreaation of fine art This 
seems common sense 

In chapter sk Dr Wifiiam Gtmn gives a bnef, dear 
account of “ The Future Scope of Infectious Diseases’ 
Hospitals and Assoaated Services ” from the viewpomt 
of a medical admmistrator Professor Johnstone Jervis 
follows with a forty page, well-documented and well- 
illustrated review of the smoke problem This chapter 
wall be a standard reference for many years 
Dr Kershaw tells the story of ‘ ‘ Pubhc Health Nursmg’ ’, 
begmnmg with an account of the Ladies’ Reform 
Assoaation in 1862, and lookmg forward to the workmgs 
of new legislation The trainmg of the health visitor 
of the future and the question of speaahzation is dis- 
cussed at length 

“Chrome Rheumatism as a Pubhc Health Problem ’’,is 
discussed by Dr G D Kersley, who gives an excellent 
account of the present position and a conase summary 
of orthodox views m Great Bntam 
In chapter ten Professor Lane describes a scheme for 
the teachmg of the prmciples of “ Gccupational Health 
m the Umversities”, both to undergraduate and post- 
graduate students This chapter should be studi^ by 
every medical faculty and serve as a model to many 
Professor Lane ends with a concise statement of the 
proper arms and objects of a student health service 
Chapter eleven. The Contnbution of Dentistry to 
the Pubhc Health ” by Dr Lihan Lmdsay, is an orderly, 
clear review of past accomphshments and future 
prospeas 

Professor J M Mackintosh wntes a bnlliant chapter 
on ‘ Housmg and the Home — The New Outlook. ’ 
He desenbes how houses can and must be built not only 
to satisfy basic physiological needs for shelter and to 
supply elementary samtary appliances, but also to 
provide a proper stage upon vvhich the soaal and artistic 
life of a farmly can unfold. This chapter is memorable 
for an elegant translation of an ode of Horace, a thing 
of beauty m itself and pat to the argument 

In chapter thirteen Dr A A E Newth describes the 
“School Health Service”, and m chapter fourteen Dr 
Dons M Odium writes on * The Mental Health Aspect 
of Pubhc Health” Both these chapters seem model 
accounts of present services and their aims ana 
achievements . , 

In a chapter on ‘ Health Centres in their Ration to 
Soaal Mediane and Public Health Dr R H J ar^ 
discusses the role of health centres m the new 
scmccs He describes existing centres and gives actaiis 
of adrmmstration and struaural lav -out 
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Sir Leonard Parsons in a chapter on “ Child Health 
and the universities *’ gives a fine account of how a 
university must train its graduates both in preventive 
paediatncs and m the care of sick children Those 
whose task it is to build paediatric courses in new 
universities and those who must renovate old methods 
of teaching will both find knowledge and inspiration here 
The seventeenth chapter, by Dr Hugh Paul, gives a 
fascinatmg description of the scope of modem day 
nurseries and the responsibilities of their medical staff 
In chapter eighteen Donald Stewart gives a brilliant 
statement of the role the doctor can play in promoting 
occupational health Ail medical men who are con- 
sidering entenng' the industnal field should not fail to 
read this In it they wiU find an account not only of 
the duties and responsibihties of an industrial medical 
officer, but also of the wide variety of interesting problems 
which they are likely to meet 
Chapter mneteen on ‘ Vital Statistics— Modem 
Developments” by Dr Percy Stocks, and chapter 
twenty on ‘ Health Education ’ by Dr Robert Suther- 
land, are disappointing Or was one surfeited by good 
things at this stage ? Dr Stocks can never be either 
dull or umnformative, but this chapter seems unneces- 
sanly discursive and it is not quite clear what it is all 
about Most readers of this book will be in agreement 
with Dr Sutherland about the need for health education, 
and would probably have preferred more detailed 
discussion of the scope and technique, rather than 
-generahzations about aims and objects 

In chapter twenty-one Dr Normal Tattersall deals 
'with “ Tuberculosis — the Present Position ” Statistics 
and epidemiology, BCG vaccination, chemotherapy, 
radiology, tuberculosis services, rehabilitation, and the 
tuberculosis colony, these are all taken m order The 
story IS brilliantly told, and this is perhaps the most 
exciting chapter in the book 
Dr H C M WiUiams on the “ Health Control at 
the Ports " and Dr G S Wilson on the ‘ New Organiza- 
tion of Public Health Laboratory Services ' bring up 
the rear Both give clear and workman like accounts 
of these very important organizations 
If this review is so overloaded with superlatives that it 
makes bad readmg, this cannot be helj^ The super- 
latives must stand It is hoped that they wall convey 
that within the covers of this book is to be found an 
account of the ideas and institutions of modem preven- 
tive medicine m Great Britain Many of the chapters 
are bnlhant examples of hard thinking and clear writing 
all are authoritatne and informative The reader will 
find here the basis on which pubhc health teaching and 
services will develop not only m Great Bntam, but 
probably throughout the world 

The production of the book is of the standard that we 
have been lead to expect from the house of Butterworth 

R Passmore 

'Women’s Occupations through Seven Decades By 
Janet N Hooks Women s Bureau Bulletin No 
218 United States Govt. Prmtmg Office Washing- 
ton 1947 Pp 260 Price 45 cents 
This Bulletin traces the histoty of women s work in 
the United States of Amenca durmg the past seventy 
years The author desenbes m great detail the laboin 
trends in about 450 difTerenl occupaUons Between I S70 
and 1940 the number of women at work increased from 
under two milhon to over 13 million and their ratio to 
all workers changed from 1 in 10 to 1 m 5 Durmg the 
last w-ar, from 1940 to 1945, the number rose to 20 6 


milhon, but quickly dropjied again after the end of 
hostilities to just over 16 million 
In 1940, out of 51 million women over the age of 14 in 
Stat«, 11} million, or 25 per cent , w«re in 
work, nail a milhon were in public emergency work, and 
one million were seekmg employment At the same 
time, SO per cent of all adult men, or 40 milhon, were 
worlang Miss Hooks nghtly points out that the unpaid 
work of the housewife m her own home should be 
included in any survey of women’s occupations, and 
-^stales ihaf, if those engaged in fiotxscwork are included, 
over four-fifths of all women contnbuted “ to the well 
bemg of the nation through either paid or unpaid work ” 
The sex ratio shows that only m domestic service do 
women account for more than half the workers, and in 
this occupation they reach 93 per cent of the total Only 
in the professions (47 4 per cent ), clencal, sales and 
kindred workers (42 0 per cent ), and service workers 
other than domestic (44 8 per cent ) do they account 
for more than a third, whereas in all others their propor- 
tion vanes from 2 per cent of all craftsmen and industnal 
supervisors to 25 per cent of all industnal workers In 
Amenca, as in this country, the textile and alhed trades 
absorb a large number of working women, and in 1940 
54 5 per cent, of all employed women were to be found 
in textile manufacture, and the making of wearing 
apparel and fabneated textile goods 
The first year in which occupational returns ivere made 
for women was 1870 In 1930 the group "home 
workers ” (housewives) was included for the first time 
The actual number of occupations reached a peak in 
1920, when 572 separate jobs were listed In the 
.subsequent amalgamation many obsolete occupations 
were abandoned, so that today we find no mention in the 
labour returns of such persons as mantua maker ”, 
daguerreotypist ”, or " hoop skirt maker ” Others 
have lost their identity as, for example, “ cumers ’ , 
tanners ”, and morocco dressers ’, who are now all 
lumped together as ‘ operatives in leather goods ’ 

• The group of clencal, sales and kindred workers , 
who numbered only 13,000 in 1870, by 1940 had reached 
the staggering total of 34 million, including over a million 
stenographers, typists, and secrctanes Women still 
account for only 54 per cent of all ‘ office workers ” 
which indicates that they have not replaced men in offices 
so much as grasped new opportunities The high social 
status enjoyed by the white-collar ’’'occupations has 
made them especially attractive to women A meteoric 
rise has alsabwn observed among the group of “ barbers, 
beauticians and mameunsts ’ who increased by 240 per 
cent, between 1920 and 1930 This, \wth the expansion 
of the amusement industnes, is a reflection of the Amcn- 
can post-ivar boom which continued throughout the 
’twenties 

The census definition of a professional worker 
has been adopted as one who performs advisory 
administrative or research work, which is based upon 
the established pnnciplcs of a profession or science, and 
which requires professional, scientific or technical 
training equivalent to that represented by graduation 
from a college or university of recognized standing. 

Scmi professional workers are those in ‘ a restricted lield 
of science or art, qualified by training or expenenre or 
both In 1940 there were 14 million women in tnesc 
groups of whom the two professions of teaching and 
nursing absorbed 75 per cent Law, mcdiane, and 
theology accounted for less than 1 per cent of this group, 
whereas they included nearly a quarter of all 
men “Teaching has always been the outstanding 
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professional occupation for women,”- and in 1940 
72 per cent of all teachers were women Between 1 870 
and 1940 the number of women employed m this field 
increased tenfold, due, it is suggested, to the widespread 
replacement of men by women dunng the Civil War, 
which placed teaching “ overwhelmmgly in the bands 
of women ” The number of nurses returned rose from 
1,154 m 1870 to over 360,000 m 1940 
The first Amencan woman doctor qualified exactly 
a hundred years ago, and by 1870 there were 544 women 
physicians and surgeons In the 1940 census the 
number returned was 20,671, which included “physi- 
cians, surgeons, osteopaths, chiropracters and healers 
and medical workers (not elsewhere classified) ” The 
report-points out that m the medical and quasi-medical 
occupations there has been an increasmg dommation of 
(be field by the semi-professional workers such as 
physiotherapists, masseurs, and chiropodists, and a 
relative declme in the professional physicians group 
In the legal profession, although a good many women 
take their qualifying exammations, a large number do not 
practice or else use their legal teaming as auxiliary m 
some other profession Hence census returns are 
unreliable and always an underestunate An amusmg 
note relates to the profession of “aviator” In 1910 
they were classed as “ showmen,” and as late as 1940 
only 51 women followed this profession — a reflection 
on the small demand for their services as paid pilots 
Many more mamed women go out to work now than 
formerly — 15 per cent m 1940 compared with only 
6 per cent in 1900 They are chiefly to be found in the 
pupations of domestic service, saleswomen, laundry 
hands, boarding-house keepers, waitresses, and textile ■ 
workers 

Almost every conceivable occupation is listed, ana- 
lysed, and related to all the others, and the history of the 
more important industries m terms of labour force is 
]toced from the late nmeteenth century to the present day 
The author shows considerable insight into the reciprocal 
influences of occupation and livmg habits 
, n matter for regret for the non- Amencan reader 
inal so little information is given about the non-white 
or negro worker Barely a page is allotted to this 
subjKt, Only 14 4 percent, ofwomen mall occupations 
m the expenencedlabour force were non-white, of which 
iwo-lhirds were found m public and pnvate house- 
^^pmg, in which occupations they constituted nearly 
^nt of all those, employed 

There is a good, selected bibliography on the employ- 
ee i nnd statistical tables shoiving decennial 

^Pioyment figures for every occupation or group of 

A useful hst of current 
a Women’s Bureau is appended As 

^ference this bulletin is valuable provided its 
mnhie ‘5 appreciated We have nothing com- 
parable to n for women workers m Great Bntam 

Catherine Swanston 

A Scottish Experiment in the Emploj- 
Disabled Men By A E Turner, 
Ferguson 1948 Published 
Trust Pp 27 

I'o pnee given. 

mdieu occupational 

Report Tt health is iliummaied b> this 

I 93 S that •ndustnal depression of the 

came StSL Hill.ngton 

up on a non-profit-making company 

up on a Treasurv grant, the tenants working under 


ordinary competitive mdustnal conditions whilst availmg 
themselves of the services and amemties provided by the 
Estate Company at an economic rent On this Estate m 
1945 the Haven Products set up a sheltered workshop 
which became the laboratory for a socio-medical expen- 
ment m collaboration with industry 
The problem of employment of the severely disabled 
had long vexed the minds of medical and social service 
staffs at Glasgow, and it was recogmzed that there were 
many categones of disablement which must prevent 
resettlement m purposeful, satisfying, remunerative 
occupations unless a special environment were created 
It was decided, therefore, to set up a workshop to empfo} 
fifty disabled persons with the possibility of subsequent 
expansion and perhaps the provision of outwork for 
the housebound centred on the factory The indus- 
tnalists on their part accepted the pnnciple of community 
responsibUity for such disabled persons, and the sheltered 
workshop came mto being as a memonal to those who 
had fou^t m the cause of freedom A sub-contract on 
favourable terms was secured for an imtial penod of 
three years from a firm engaged in the manufacture of 
electncally heated pads and blankets The capital 
required was subsenbed by the tenants on the ^tate 
together with contnbutions from a number of voluntary 
societies and pnvate mdividuals, and in 1946 a company 
was incorporated under the name of Haven Products 
Limited as a pnvate company to provide facilities for 
persons Registered under the Disabled Persons (Employ- 
ment) Aqf, 1944, to have employment and to manufacture 
- electro-thermic quilts, etc 

A Medical Advisory_ Committee was brought into 
■ being and arrangements were made whereby everj 
disabled man employed would be medically overhauled 
Medical supervision was kept as far as possible m the 
background and the enteipnse was run along ordinary 
mdustnal hues The vanous jobs to be undertaken in 
the manufactunng process were analysed and the 
requirements for each were made known to the Medical 
Advisory Committee which was responsible for piersonnel 
selection 

A wide vanety of ingenious contraptions was devised 
to enable the disabled to cope with their work and with 
their madunes Training allowances for a tvvcnty-six- 
week penod were obtained through the Ministry of 
Labour, and thereafter a basic wage of 2s Ud per hour 
was paid A five-day week was adopted, and recruits 
were nominated by such bodies as the Cnpples League, 
the Red Cross Treatment Centre, the City Hospitals, 
and the Ministncs concerned The Bntish Red Cross 
undertook to provide twenty houses nearby for cx- 
servicemen, and since it is recognized that housing is 
the cornerstone for ruiy scheme for the severely disabled 
it IS hoped m the immediate future to obtain the means 
whereby similar houses for the civilian disabled vvill be 
provided For the time being transport was provided 
to convey the workers to and from home 

Dunng the first two years forty-eight men were 
employed, most of them very severely disabled some 
with severe gunshot wounds of the head or of the spine 
or suffenng from orgaiuc disease of the nervous svstem, 
some having lost a leg, a few having lost both 

The overall absence of worlcrs from all causes 
amounted to some 7 5 per cent of the total number of 
working days TTie output of the workshop was low in 
the carlv months, as would be expected but the curve 
rose gradualK to reach a figuru of about seventeen 
production units per man per dav 

The best testimony to the value of this endeavour is the 



REVIEWS 


stnkjng change that is taking place m the men themselves 
There has developed a happiness and enthusiasm and a 
sense of corporate hfe that is quite unmistakable 
Failures were exceptionally few, being found among 
those who had difficulty m adaptmg themselves to their 
disabihtics or those who suffered from diseases which 
were overwhehrung m their manifestations 
This pioneer venture well merits the attention of those 
who are concerned with community heith and who 
cling to the view that m medicine final social resettlement 
IS the end of therapy, _ F A E Crew 

Studies In Air Hygiene. R B Bourdillon, O M 
Lidwell, and J E Lovelock, with W C Cawston, 
L, Colcbrook, F B Ellis, M van ffen Ende, R. E 
Glover, A M MacFarlan, A A Mdes, W F 
Raymond, E Schuster, and J C Thomas Medical 
Research Council Sp^al Report Senes No 262 
H M Stationery Office Londom Pp 356 (Pace 
Is 6d) 

At least a generation has grown up m Bntam in an 
environment m which the bactenal punty of the water 
and food supply has been assured by the apphcation of 
hygiemc methods and controlled by statutory regulations 
The beneto to health have been immense and several 
once common diseases have become, as a result, com- 
parative rarities No comparable advance has been 
made m air hygiene Two techmeal reasons are probably 
responsible for the delay First there is a much greater 
quantity of air reqmnng control than of food and water 
Secondly, the majonty of micro-organisms responsible 
for atr-bome mfections will not grow on agar plates, the 
comer stone of all research on the purity of food and 
water This report desenbes basic "fexpenments m air 
hygiene, which should foreshadow practical advances 
comparable vvith those at the end of the last century m 
water and food hygiene. It covers seven years work by 
a team of research workers at the National Institute of 
Medical Research, Hampstead, begun m 1939 under ffie 
■captamey of Sir Patnek Laidlaw, earned on under 


Dr C A Andreas, and completed and expounded under 
Dr R, B Bourdillon. The report is a model of what a 
wcll-mtegrated research team can accomplish. 

Part I deals with methods of samplmg air for bactena, 
a difficult bactenological problem. There is the implica- 
tion that air either free from, or heavily contaminated 
with, bactena is probably correspondingly either free 
-from or heavily contaminated with pathogenic viruses 
Until precise methods of detectmg viruses in air b^me 
available, this must remain a hypothesis Nevertheless, 
it IS an assumption on which practical policy can be 
profitably based. Parts n to V deal with air dismfcction 
by chemicals, by ultra-violet radiation, by heat, and by 
rearculation through filters Part VI discusses the use 
of masks There follow accounts of field tnals m a city 
hospital, m operating theatres, m a dwelling house, in 
factones, on a cruiser, and on a submanne Anunal 
tests with infective aerozols are desenbed Fmally some 
general conclusions are given. The findmgs are not as 
yet sufficiently clear-cut or concise to be summarized nr 
a few sentences m a review 

This report demands careful readmg and study by all 
mterested m the prevention of upper respiratory diseases 
The many authors must be congratulated on the clear 
manner m which much difficult techmeal matter has been 
expressed. There can be little doubt that many of the 
findmgs will have far-reachmg results on the health of 
the people 

Catalogue of an Exhibition of Books, Manuscripts and 
Relics commemorating the Bicentenary of Eduard 
Jenner (17 May, 1749-26 January, 1823) 1949 

Oxford University Press, Geoffrey Cumberlege 
London {2s ) 

This catalogue of an Exhibition organized by the 
Wellcome Histoncal Medical Museum contains an 
excellent bibliography of early works on smallpox and 
vaccination and much other useful information It will 
be invaluable to anyone starting a study of the history 
of smallpox or of infectious diseases in general 
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Mimraal Pulmonary Tuberculosis Its Significance in 
Relation to the Age of the Patient Chang, R (1948) 
Amer Re\ Tuberc , 58, 612 

This study of minunal pulmonary tuberculosis consists 
of an analysis of 1 64 cases in patients admitted to Rutland 
State Sanatonum, Massachusetts, USA, between 1938 
and 1945, all of whom were followed up for at least 
two years The diagnosis of activity depended on the 
presence of demonstrable changes in senal radiographs, 
of tubercle bacilli in the sputum, or of both, with an 
adequately persistent search, tubercle bacilli were found 
in 90 7% of the 119 chnicily active cases Each case 
was classified according to the character of the lesion, 
20 being described as “ recent infiltrates ”, 41 as ‘ fibroid 
minimal ”, and 103 as “ mixed ” Early infiltrates were 
found mainly in young patients, fibroid ntimmal lesions 
more often in older people — the majority of the latter 
probably having had tuberculosis long before the 
diagnosis was made Of the mixed type, 47% were 
below 25 years of age, 39% between 25 and 38, and 17% 
over 38 All the cases with persistently negative sputum 
belonged to the apparently exudative and rapidly 
resolving type, which is possibly sometimes of doubtful 
aetiology 

The author found that neither the erythrocyte sedi- 
mentation rate nor a “ shift to the left ” could be relied 
Upon to give evidence of activity in mmunal lesions An 
analysis of symptomatology suggested that in older 
patients the presence of symptoms is of less importance 
in determining the activity of a lesion than in younger 
patients, although their absence in the former strongly 
suggests inactivity Conversely, in the younger patient 
any symptom should be carefully evaluated and the 
absence of symptoms in such a case should never be 
regarded as evidence _of inactivity The percentage of 
active cases tvas 88 9 in the group below 25 years of age, 
71 7 in the intermediate age-group, and 48 8 in the group 
above 38, progressive disease also occurred more often 
in jounger patients Despite apparently very adequate 
hospitalization the disease b^mc reactivated after 
discharge in 17 of the 119 clinically active cases It is 
argued that immediate hospitalization of the younger 
patimt — but not neccssanly of the older patient — is 
justifiable on diagnosing minimal pulmonary tuberculosis 

J V Hurford 

Results of Acbve Diphtheria Immunization with Reference 
* 1 ^ I^*u^don of Immimitv (Ergebnisse aktiver 
JJiphthcncschutzimpfung im Hinblick auf die Dauer 
dcr Immuniist) Paschlau, G (1949) Z Mig 
Infcktkr , 129 42 

A review of the relevant data recorded by non-German 
vv orl,ers is supplemented by a survxy of the anli-diphlhena 
in the prc-U'ar Reich, Nsherc a slcad> nsc in 
me incidence and mortality rate from diphtheria, despite 
1 mdhonsofchildren were immunized on 

a voluntary basis occurred in the 1937 to 1941 penod 


To answer the question whether compulsory immuniza- 
tion reduces the incidence of and mortality from diph- 
thena, and to ascertain the mmimum duration of the 
immumty evoked by active immunization, an analysis 
is given of the data obtained in the urban distnct of 
Gbttingen and five adjacent rural sub-distncts where, 
during five years, 15,598 children of pre-school and school 
age were inoculated, in addition, the incidence of and 
mortality from diphthena were noted among 1,973 
non-immunized children in the same area Among the 
immunized children no deaths occurred, and 162 
jndivnduals developed diphthena (1%), there were 16 
deaths among the non-immunized children, (0 81%) out 
of a total of 160 diphthena cases (8%), the ratio of 
incidence among the immunized to that among the non- 
immunized was during 1942, 1943, 1944, 1945, and 1946, 
1 38, 1 11, 1 8 3, 1 10, and 1 8 7 respectively 

Further analysis showed that active immunization protec- 
ted for at least 5 years 99% of children of dll ages, living 
m an environment where they were constantly exposed 
to the danger of diphthena infection H P Fo\ 

Rheumatic Infection in Childhood Fifteen to Tvventv 
Year Follow-up Cauhon Against Early Ambulant 
Therapy Ash, R (1948) Amer J Dis Child, 
76,46 

A senes of 331 rheumatic children was followed up for 
15 years after the onset of the infection, and 150 children 
for 20 years after onset At the end of 15 years, 55 9% 
were leading a normal existence, 4 5% were limited in 
activity, and 37 4% had died of rheumatic infection or 
bactenal endocarditis Of the 150 children who were 
followed up for 20 years, 52 6% had died, 41 3% were 
leading a normal existence, and 3 3% were sufiTcring 
from congestive heart failure (According to the table 
55 3% have died.) The incidence of caniitis and of 
deaths within the first 10 years was greater among those 
taken ill dunng the penod 1923 to 1927 than dunng the 
years 1928 to 1932, and least of all among those taken ill 
dunng the years 1933 to 1937 The author argues that 
the more prolonged penod of rest in bed employed in 
recent years is a more important factor in this improve- 
ment than spontaneous changes in the character of the 
disease (Spontaneous changes in the character of 
diseases due to infections are so important that it is never 
wise to make -deductions about the effect of treatment by 
companng the mortality rate in one penod with that m 
another) R S /llinquorrh 

Report of a Survey of Children Bom in 1941 with Reference 
to Congenital Abnormalities Ansing from Maternal 
Rubella Patrick, P R (1948) Med J -iust 
1,421 

For 129 children bom during 1941 in Queensland 
Australia, and whore mothers had rubella during the 
pregnancy, clinical findings of deformity and the penod 
of pregnanev at which rubella occurred vverc tabulated 
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Of these children 59 were affected, the commonest 
abnonnahdes betng tn order of frequency deaf-mutism 
heart disease, mental deficiency, and cataract, singly or 
in combination The grade of deafness is recorded 
Thd following suggestions are made Rubella should 
he notifiable Girls might be deliberately exposed to 
the disease Pregnant women exposed to rubella should 
be treated with immune globulm, although contact of 
pregnant women with cases of rubella should be avoided 
as far as possible Termination of pregnancy should be 
considered if rubella is contracted in the first 4 months 
Treatment is limited to education of deaf and mentally 
defective children Bernard Freedman 


Maternal Rubella and Congenital Defects Data from 
National Health Insurance Records Hill, A B , and 
Galloway, T McL (1949) Lancet, 1, 299 

The authors set out to assess accurately the frequency 
with Which congenital abnormalities appear in the child 
when rubella or measles has occurred dunng pregnancy 
With the help of several approved societies they traced 
employed insured women who presented a sickness 
certificate for one or other of these infections, and who, 
withm 1 2 months, applied for maternity benefit During 
a penod of 2 years 22 notifications were made of such 
cases, but two of these patients, in whom infection occur- 
red 2 and 3 months before conception, could not be 
traced In ten cases the details obtamed by questioning 
of the mother suggested that the illness was rubella and in 
six others measles was diagnosed In the former group 
the illness was estimated to have occurred in the second 
month of pregnancy m two cases, second or third m three 
cases, third or fourth in two cases, at the sixth month in 
one case, at the eighth month in one case, and one month 
before conception in one case 
In all, 17 children were examined, of Whom only one 
presented an abnormality (patent interventricular 
septum) The mother of this child had rubella at the 
end of the first month of pregnancy Exarrunation of 
one child, whose mother insisted that the baby was 
normal, was refused, the two other children in the total 
senes of 20 had died at 7 days and 5 weeks respectively 
and m both cases the cause of death was recorded as 
pneumonia The mothers had had rubella at the sixth 
and at the second month respectively 
The true frequency of the occurrence of congemtal 
defects after infections in pregnancy can only be assessed 
by first observing the mother dunng the illness and later 
noting the condition of the infant, but, as the authors 
point out, the difficulties of such an inquiry are con- 
siderable and even in the space of 2 years very limited 
information has been obtained from records In their 
view there should be compulsory notification They 
conclude that their method lends itself to investigations 
of this type, and suggest that there should be very little 
delay in carrying out an examination of the child, m case 
death supervenes Subsequent visits would probably be 
nfVPCQarv ^ Anderson 


3n Sterihtj in Furnish Women mth Special Reference to 
its Causes and Prognosis [In English ] Vhhask^. 
A (1948) Acta obstet Si’nec scand , 28, Suppl 5, 1 

The author presents a detailed analvsis of I 690 cases 
jf stenhtv in Finnish women with particular reference to 
rause and prognosis This publication contai^ no new 
deas or metoods, and is mostly confined to results deni ed 
from statistics only [Some of this statistical matenal « 
based on methods of examination which would not 
mnsidered complete by present-day standards in English 


fertility clmics Thus insufflation (presumably of gas! 
was earned out in only 1 64 cases, and no special examina- 
tion, other than a simple clinical one, was made in 743 
out of a total of 1,690 cases seen Statistical analysis- 
bared on such material — only 821 patients had a hystero- 
smpmgography — might well give misleading results, since 
the author does not appear to be acquamt^ with recent 
work on the psychiatnc causes of tubal spasm. Thus 
cases are quoted m which male fertility has not 
pressed, showing a higher percentage of tubal factors m 
the aetiology than in cases in which it has been assessed 
A psychiatric cause might well account for some of this 
difference ] 

The author finds that, of 595 cases of secondary 
stenhty, more than half occurred after abortion In 
general the male was the cause in 20% The age of 
highest fertility in women was between 22 and 23 years 
the average age of women attendmg his clinic was 32 
[This IS higher than m most reports published elsewhere ] 
His analysis shows that 55% of women attending with 
primary sterility had passed the age of optimal fertility 
The average age of onset of menstruation was 14 7 years, 
and he concludes that the later the menarche the worse the 
prognosis An analysis of his findings is given in the 
following table ( 




j Pnmary 
Sterility 

Secondary 

Sterility 

Total 



1 No ofi 

1 Cases [ 


No of 
Cases 

O 

0 

No of 
Cases 

O 

o 

1 

VagJnaJ f&ctors 

25 1 

2 3 

2 

1 0 3 

' 27 

1 1 6 

2 

Utenne 

37 1 

3 4 

36 

6 I 

73 

4 3 

3 

Tubal 

427 

39 0 

341 

57 3 

768 

i 45 4 

4 

Endometriosis 

101 ' 

9 2 

42 

7 1 

143 

8 5 

5 

Genital Insufficiency 

389 1 

35 5 

109 

18 3 

498 

29 5 

6 

Miscellaneous or un 
known factors 

116 ' 

to 6 

65 

10 9 

181 

to 7 


[There are some curious omissions in this analysis 
The author does not mention (page 29) faulty sexual tech- 
nique as a cause of stenhty, yet it is frequently observed m 
fertility clinics that because of ignorance penetration often 
has not taken place Also (page 34) he considers anatomi- 
cal retroflexion a cause of stenhty — a view not generallj 
accepted in Bntain Psychiatnc factors should not be 
excluded nor should that group of cases in which 
pregnancy occurs before any treatment is actually started 
It IS believed that emotional tension producing tubal 
spasm may be the causative factor, and that a visit to the 
doctor relieves that tension It is clear that the author 
accepts the radiographic appearance of a tube as final 
but recent observations have shown that repeated 
hysterosalpingography may demonstrate the presence 
of patency in a tube at first apparently blocked No 
account is given of artificial insemination, and it is clear 
that this method of treatment has^ not been widely ured 
In general, although this paper is veo carefully svorked 
out, some of the results may be misleading because of the 
inadequacy of the investigations undertaken ] 

B Sandler 


Causes of Error in Statistics of Sterile Marriages 
(Causas error en estadisticas dc parejas cstCnles ) 
Guerrero, C D (1948) Gince Obstet Mexico 
3, 107 

In a study of 438 stenie mamages in Mexico the author 
found that successful results were obtained from treat- 
ment in only 10 1%, and that the percentage was not 
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increased with more expenence and better methods A 
detail^ anab'sis of 100 cases studied in 1945 has therefore 
been made There were 74 cases of prunary stenlity 
and 26 of secondary sterility The average age of the 
patients was 28 6 years, and the average period of 
sterility 5 4 years Tbirty-nine patients were referred 
by other doctors, and 63 had been previously treated A 
(^ull investigation of the wife by modem methods, and 
of the husband, as far as possible, was carried out 

The four main factors causing sterility may be classified 
as tubal, hormonal, cervical-spermatic, and pure sper- 
matic Cases may be further divided into senous and 
not senous The senous cases are difficult to treat or 
incurable, and^ include those of azoospermia, bilateral 
absence or obstruction of the tubes, and non-secreting 
endometnurti In 64 senous cases the success rate was 
4 56%, in 24 not senous cases it was 41 8%, and for the 
whole senes 14 5% 

The specialist in stenlity problems has sent to him 
many difficult cases which have already had treatment 
and are often incurable, and unless this is sufficiently 
understood the speciality will lose prestige ^mpanson 
of the results of methods of treatment is also impossible 
without a standardized classification such as that 
described Bryan Williams 

Habitual Abortion A Pathologic Analjsis of 100 Cases 

Wall, R. L , and Hertig, A T (1948) Amer J 

Obslet Gynec ,56, 11 27 

The authors make a well timed appeal for a more 
rational treatment of habitual abortion according to the 
cause shown by systematic examination of mother, 
ovum, and placenta Of 100 cases, 58 were found to 
have the same aetiology, the commonest factors being 
pathological ova (36 cases) and uterine abnormalities 
(8 cases) , the least common factors vv ere foetal anomalies 
(2) and inflammatory conditions (3) In a control senes 
of 1,000 spontaneous abortions the aetiological factors 
were discovered in approvunately the same percentages, 
leading to the conclusion that any woman who aborts is 
a potential habitual aborter, and the corollary that the 
first abortus of any patient should be thoroughly examined 
pathologically, to enable patient and physician to become 

intelligently prepared” for a subsequent abortion 
This cv idcntly entails a belief in ‘ speafic ’ therapy, such 
as the use of endocnnes in apparentl> forestalling the 
production of piathological ova, and of vitamin E in 
preventing foetal anomalies (The latter, occurring m 
only 2% of the habitual abortion senes, are worth 
remembering ] A F Anderson 


the total Calone intake was reduced no single nutntional 
factor was particularly deficient The author believes 
that the over-all low food intake is the cause In support 
of this hypothesis he-mentions another significant fact 
a fail dunng the war years in the average blood pressure 
affecting also pregnant women (1 S Sindram, 1943, 
Ned Tijdschr Geneesk , 87, 1414) A low blood pres- 
sure indicates a lower vascular tonus, and it is suggested 
that a vanation in the tonus affects the imgation of the 
intervillous spaces — an important factor in the develop- 
ment of toxaemia of pregnancj A Lilker 

Diet Studies in Pregnant Patients Dieckmann, W J , 
Turner, D F , Meiller, E J , Straobe, M T , 
GROSSNICRLE, K B , POTTTNGER, R E , HllX, A J , 
Savage, L J , Forman, J B , Priddle, H D , Beck- 
ETTE, E S , and Schumacher, E M (1948) Obstet 
gvnec Sun , 3, 731 

The authors began their present study of the diet of 
pregnant women in September, 1946, and it is still being 
continued it is hoped that eventually the investigation 
wiil include 1,000 patients The present report is a 
preliminary one and desenbes the methods used to secure 
an accurate dietary record dunng pregnancy No 
attempt has yet been made to study the effect of a con- 
trolled diet on pregnancy, but it is hoped that eventually 
the results of these investigauons will be pooled vvith those 
of other institutions and definite conclusions reached 
based on an adequate number of patients 
Each new patient seen within the first 4 months of 
pregnancy is interviewed by a dietitian and provided with 
a 500 g scale, which she is taught to use She is then 
asked to keep a complete record of everything eaten until 
the next visit 2 weeks later At the second visit a diet 
IS recommended containing 85 g of protein with the 
other constituents m appropnate amounts For the 
remainder of pregnancy she is asked to weigh and record 
her food intake during five or six 2- or 3-weck penods 
All patients are instructed initially to take a basic diet 
of 1,8CK) Calones, but if gain in weight is excessive the 
caloric intake is reduced to 1,500 or 1,200 Laboratory 
and clinical data are being recorded on these patients 
but only the protein intake of the diet is being calculated 
Records however, wall be available for calculation of all 
the minerals and vitamins Up to December, 1947 
875 patients had been included in the study, but 29®i of 
these had had to be excluded because they were unable 
to follow the instructions given or to keep reliable dietarv 
records R L Hartle\ 


The Incidence of Eclampsia in Wartime (De frcqucntic 
cclampsic m oorlogstijd) Mastdoovi J L 
(1948) Ned Tijdschr Geneesk , 92, 3604 

Statistical cwdcnce collected in Amsterdam confirms 
me iindings of other workers in other parts of Holland 
emphasizing once again the decrease in incidence of 
toxaemia of pregnancy in wartime To meet a Well- 
Known objection the higher frequency of eclampsia in 
primiparac is taken into account, without altenng the 
iiiui collusion An analysis of data obtained in 
v^ous bcl igcrcnt countnes dunng the first and the 
'wnd world wars shows that the decrease in incidence 
„ fhcrc is still a heated controversy 
ipsons for this lower incidence and vanou; 

protein consumption were 
^ closer analvsis of the diet of precnani 
Liutcti women during the war vears shows that though 


Maternal Mortalitv in Clinical Obstetrics, Causes and 
Dependence on Circumstances of the Time (Muttcr- 
sterblichkeit bci klinischer Geburtshilfc, ihrc Ursachen 
und ihre Abhangigkeit von den ^itumstandcn ) 
WoLFHAGEN O (1948) Z Gebiirish G\nak J29 242 
The author differentiates pnmary clinical delivencs 
from secondary clinical delivencs In pnmary ddivcrv 
there vvas no antenatal care or treatment w hilc in 'wcond 
ary delivery there had been cither previous examination or 
treatment Amongst 42 858 deliveries between 1915 and 
1946 at the University Clinic for Women Hamburg 
there vvurc 228 maternal deaths 15t dircctlv due to 
pregnancy and 71 due to associated causes ^ Of 161 
deaths, 69 were pnmarv 92 sccondarv 53 due lo 
eclampsia 19 due to placenta prac'ia three due to 
accidental hacmorrhacu and seven due to rupture of the 
uterus ' 

A definite decline in the death rate from puerpeni 
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sepsis was noted This was independent of war condi- 
hons Embohsm showed decrease during the war period 
, 1914-21 and an increase dunng peacetime The decline 
in number of cases of embolism was.thought to be due to 
a decrease in obesity ' The fluctuations in number of cases 
of post-partum haemorrhage showed no relation to peace 
or war, but the amount of blood lost was greater dunng 
wartime and thus the number of deaths due to this 
cause increased This was thought to be a consequence 
of changes m the autonomic nervous system due to 
mental and material stress The number of cases of 
obstetnc shock showed no relation to war or peace 

J Tlntner 

The Biological and Clinical Significance of the Early 
Onset of Menstruation The Acceleration of Develop- 
ment of the Young in the Pre-war Era (Die biologische 
und klinische Bedeutung des fruhen Menarcheter- 
mmes Zur Entwicklungsbcschleunigung der Jugend 
inderVorkriegszeit) TiErzE,K (1949) Z Geburtsh 
GynSk , 130, 273 

,The author has made an extensive study of the biological 
and clinical sigmficance of the early onset of menstrua- 
tion in adolescence. He comes to the conclusion that 
the accelerated development of the young generation, 
shown by the advance of menarche from an average of 
14 5 to 15 years at the beginnmg of the century to an 
average of 14 years now, may almost be spoken of as an 
evolutionary phenomenon The author thmks that it 
is of an endogenous character and that it vanes exo- 
genously Climcal tests have failed to elicit any proof 
tiiat-early menarche — at least in so far as the functional 
eflSciency of the female is concerned — results in increas^ 
morbidity Nor is there any good reason to consider 
the advance of menarche an unfavourable biological 
vanant 

The results of accelerated development he m a different 
sphere altogether The penod between the onset of 
_ puberty and the average age of mamage is prolonged, 

~ the sexual functions are active in girls hardly out of 
childhood, so that they are made to realize the facts of 
Ilfs and must adapt themselves to them often much sooner 
than IS desirable This may lead to far-reaching conse- 
quences, and It IS the task of the parents and of the 
^ucationists to give guidance The entire problem of 
accelerated development of youth and all other problems 
connected with it demand attention, more especially in 
view of the significance of the accompanying arcum- 
stances, mainly of a psychological and sociological 
nature, they are thus out of the sphere of activity of the 
physician, who merely plays the part of an adviser to 
parents, educationists, and magistrates at juvenile courts 

/ Blerer 


Erj-throblastosls Fetalis in Negroid Infants Wiener, 
A S . and Wexler, I B (1948) Blood, 3, 414 
The incidence of erythroblastosis foetahs among 
Caucasoid populations is believed to be behx-cen 1 in 400 
and 1 in 150 births If the Rh factor were of equal 
importance in the aetiology of erythroblastosis in the 
two ethnological types, it might be expected that the 
incidence of the condition among negroes would from 
one-third to two-thirds of that found in Caucasoid^ In 
fact, howei er, erythroblastosis is rare in negroid infants 
The authors present clinical dnd haematological histones 
of three such infants, on whom a diagnosis of erythro- 
blastosis foetalis was made In Uvo of these c^ 
the condition was proved to be due to 
of the mother to A and B factors, while in the third 


instance no isosensitization of the parent by an antigen 
in the foetal blood could be demonstrated. Rh sensi- 
totion was not present in any of the cases reported 
The suggestion is made that in the negroid races cither 
the placenta offers a more complete barrier to the 
p^sage of materials from foetus to mother, or suscepti- 
bility to sensitization with antigens of foetal origin is 
low in these peoples H Payhng Wnght 

Results of the Nationwide Study of Penicillin in Early 
Syphilis (A Report of the Central Statistical Unit ) 
I Amotphous Penicillin in Aqueous Solution Mer- 
RELL, M (1949) Awer J Syph , 33, 12 

Approximately 7,000 patients are included in this 
analysis Seven treatment schemes, with doses of 
300,0(X) to 800,000 units of penicillin, were used In the 
majority of cases the drug was given 3 hourly over 
7 5 days About a year after treatment at least 10% of 
patients had a clinical relapse or re infection At 
15 months the patients treated with the lower dosage of 
penicillin showkl a clinical relapse rate of up to 25%, 
whereas the highest doses used yielded a 12% relapse 
rate It is not^ that the clmical relapse rate was steadily 
nsing over the enture penod of observation, but the 
author has not attempt^ to exclude re-infections The 
total failure rates, which included both clinical and 
serological failures, were 1 5 times as large as the 
correspondmg rates based on clinical failures only It is 
concluded that even of the earhest cases of syphilis 
treated with the hipest dosage schedules 10% will 
relapse at the end of the first year G JV Cso/iAa 

JJ Amorphous PenlciUm versus Crystallme Peoicillin G, 
and Aqueous PenlciUm versus PenicUUn — Oil — Bees- 
wax Rider, R V (1949) Anier J 5)77^,33, 19 
When treatment by amorphous penicillin was com- 
pared with that bv crystalline penicillin G no significant 
difference in the number of clinical relapses was found, 
but when serum resistance and serum relapses were taken 
into consideration as well the results obtained from 
crystalline penicillin G appeared to be supenor at the end 
of the observation time of 14 months The doses 
employed were 2,400,000 or 4,800,000 units over a 
7^ay penod, injections being given 2- to 3-hourly 
There was, however, no difference, so far as results were 
concerned, between 2,400,000 and 4,800,000 units of G, 
or the 2- and 3-hourly intervals between injections 
In companng penicillin in peanut-oil-beeswax and 
penicillm in aqueous solutions two senes were used — one 
with 4,800 000 units, the other with 9 600,000 units 
No difference in failure rate was observed between the 
two drugs in either senes This bears out the earlier 
favourable results recorded with penicillin in oil beeswax 
(This and the previous paper give important statistical 
evidence of the value of peniallin as a sole agent in the 
treatment of early syphilis, and foi details the onginal 
papers should be consulted As the treatment ‘ fail- 
ures ’ include an unknown number of re infections the 
true picture may be more favourable 1 G W Csonka 


Penicillin Sjphllolhcrapv Administered Pnor to Preg- 
nancy A Study of 111 Pregnannes dunng which 
Additional Antisyphllitlc Treatment was Withheld 
Tucker, H A (1949) Amer J Srph , 33, I 


The author reports 111 pregnanacs m 88 women in 
which no treatment of syphilis was given during preg- 
nancy 72 of the patients had pnmaiy or secondary 
syphilis, and of the remainder latent or early 
matic ncurosyphihs The majonty received 3 000,000 
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units of aqueous peniallin every 2 or 3 hours for 7^ to 
15 days At the time of deUvery 30 mothers' were 
serum positive There was only one congenitally 
syphilitic child bom, giving an incidence of 0 9% It is 
concluded that giving penicillin m excess of 2,400,000 
units to a syphilitic woman, whether pregnant or not, 
snlh satisfactory response, is sufficient to guarantee 
healthy ofispnng in subsequent pregnancies, provided 
relapse or reinfection does not occur Each patient 
should be observed monthly throughout every pregnancy, 
in order that re-treatment may be given promptly m the 
event of a positive serum reaction, serum resistance in 
high Utre, clmical relapse, or reinfection In the 
author's expenence the incidence of infantile congenital 
sjphilis has already been reduced to a fraction of that 
seen before the advent of penicilhn 
[It IS open to question whether re-treatment should be 
withheld at a stage of syphilis when the relapse rate after 
optimum treatment may be as high as 10% ] 

G W Csonka 


Forecasting the Incidence of Neurosis in OflBcers of the 
Army and Navy Mayer-Gross, W , Moore, J N P , 
and Slater, P (1949) J ment Sci , 95, ^0 

An attempt was made at Crichton Royal, Dumfries, 
to assess the reliability of 16 different pointers in fore- 
casting the incidence of neurosis in ofiRcers of the Army 
and Navy These pointers were heredity, previous ill- 
health, neurotic traits in childhood, former psychiatnc 
illnesses, defective mtelligence, adolescent shyness, adult 
shyness, temperamental instability, obsessional features, 
apprehensiveness, undue dependehce m childhood or 
later life, unstable work record, sexual difficulties, 
alcoholism, head injunes, and accident proneness The 
cases investigated comprised 101 na\^ officers, 100 
army officers, and 55 normal ” controls from a mobile 
army division The average numbers of pomters in the 
various groups were naval neurotics 4 50 (range 0 to 
10), army neurotics 5 96 (range 0 to 12), and controls 
0 93 (range 1 to 7) 'The authors prefer not to express 
any opinion on the causes for the discrepancy between 
the figures for the army group and those for the naval 
^oup Discharged neurotic patients had a significantly 
higher average number of pointers than those retained m 
the Service (6 92 and 5 34 respectively) By a specially 
adapted method of factor analysis, combmations of 
pointers were studied and 3 mam divisions separated off, 
a mam class indicative of inadequacy, a second class 
indicative of instability, and a third class indicative of 
shjTicss D S Faimeather 

Morale and Fljing Experience Results of a Wartime 
Sfudj Staetord-Clark, D (1949) J ment Sci, 
10 

« Stress” became as ambiguous a phrase as 

shell shock " and ‘ D A H ” Symonds established 
‘^Permissible use as a descnption of the stresses to 
Which ihc fljTng man is liable rather than of the reactions 
Which he shows -- 

. present author describes the particular nature of 
me stresses involved bv the operations of Bomber Cdm- 
Most lucidly docs he show how morale was 
Dum lip and graphically records what might be termed 
me normal ’ reactions to stress before discussing the 
i J aspects As against a casualty rate for 

»;>ucq and missing of about 4S%, and one for killed, 
missing, wounded and injured of about 64‘’o, the rate 


of “ nervous breakdown ” was less than 5% This is 
mdicativre of the extraordmanly high level of morale 
Breakdown might or might not be complex, involving 
domestic problems, financial anxiety, or worries relating 
to parents, but of supreme importance were the physical 
realities of violent death 

The conflict between the sense of duty and the instinct 
of self-preservation was clear The physician’s duty 
involved consideration not merely of the patient’s welfare, 
but also of repercussions on the morale of the unit 
Pour mam types of breakdowm occurreii (A) at fine 
begmning of bomber operations, (B) in the middle , 
(C) in the last four or five sorties , and (D) as the result 
of exceptional stress Prognosis was worst in the first 
and fourth types The mam characten sties of each 
group may be summarized as follows (A) essentially 
unwilling to fly, anxiety states predominating (B) 
developing symptoms, especially anxiety, after the eighth 
or ninth operational sortie, and in need of reinforce- 
ment of resolution, (C) developing symptoms due to 
fatigue and anxiety, showing temperamental lability, 
and in need of adequate rest and change, (D) after a 
single appalling experience, accompanied by horror and 
great distress, in need of sound sleep and continuous 
unobtrusive supervision 

The 46 cases studied are classified as cases of anxiety 
(31), hystena (5), depression (4), fatigue (2), and loss of 
confidence (non-medical) The figures are comparable to 
those given by Symonds and Williams (F P R C 412 (9) 
mcluded m Air Publication 3139, HM,SO) in an 
analysis of 1,197 similar cases A graph is drawn to 
illustrate successive fluctuations m the morale of normal 
men D S Fameather 


Cardiovascular Rejectees A Follow-up Study White, 

P D , Levy, R. L , Kerr, W J , Stroud, W D , and 

Fenn, G K (1949) J Amer med Ass , 139, 1049 

Rc-examination in 1943 of 4,994 men previously 
disqualified by local boards from general military service 
in the U S armed forces because of suspected cardio- 
vascular defects enabled 863 to be regraded as fit for 
service, 447 of whom were accepted The chief diagnostic 
diflHcultics ansmg at that time lay m the interpretation 
and assessment of apical systolic murmurs, in the 
definition of the limits of normal blood pressure, resting 
pulse rate, and heart size in relation to body build, and in 
the evaluation of results of exercise tests and electro- 
cardiographic findings, while there was some doubt as to 
the desirability of rejecting men with a diagnosis of ncuro- 
circulatory asthenia, or a history of recent rheumatic 
fever without evidence of cardiac disease The present 
(1947) follow-up study of 303 of those men who had been 
regraded as 1 A in 1943 was carried out in order to assess 
the effects both of the war and of post-war adjustment 
on their cardiac condition 

At least 50% still had tnvia! heart murmurs four had 
developed rheumatic heart disease since 1943, but in 
those who gave a historv of rheumatic fever in childhood 
or early life without demonstrable sequelae m 194T, 

rccunence of aaivilv between 1941 and 1947 was dis- 
tinctlv uncommon ’ There were no significant changes 
in heart size with the cvccption of four men \ ho had 
developed definite enlargement one of whort^ vas 
hvpertensivc the others apparendv healths Of A; men 
with transient hvpcricnsion at their first cvaminatioi 
33 now had normal readings 17 still showed transicm 
hvpcrtcnsion and 17 had developed suvliined hvpercn 
Sion Another ten whose blood pressure was no-mal 
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in 1943, now had sustained hypertension, and 13 had 
developed transient hypertension No conclusions 
could be draivn from analysis of the pulse rates The 
electrocardiogram had become abnormal after 4 years in 
only one case, and seven men were thought in 1947 to have 
neurwirculatory asthenia which had not l^n diagnosed 
“ , authors conclude that these 303 men, in 

general, ‘ served long and well m the Armed Forces ” 
and few were discharged for cardiovascular reasons 

J L Lovibond 


Some Public Health Problems In Nuclear Fission Opera- 
tions Gorman, A E , and Wolman, A (1949) 
Amer J pub! Hlth, 39, 443 


The Umted States Atomic Energy Project, which has 
groivn so enormously in such a short time, has created 
sanitation problems of immense importance to public 
health These problems are such that well-established 
hygiemc pnnciples are applicable only up to a point 
many new lines of approach had to be sought. New 
methods have been evolved to protect the health, not only 
of 'very considerable numbers of people engaged on the 
project, but also of the general public The impact of 
this new mdustiy will undoubtedly be felt by whole 
nations 


This paper is a broad appraisal of the health implica- 
tions of nuclear fission and its sequelae It embodies a 
clear exposition, m non-techmcal language, of the facts 
relating to the project Emphasis is laid upon the need 
which now exists for training sanitation workers in these 
new aspects of their task Large communities of people 
have been gathered into formerly sparsely inhabited 
regions Thus, at the outset, a formidable problem in 
housing, drainage, sanitation, and water supply is pre- 
sented, and to this must be added the effect of building 
large chemical and engineering plant of great complexity 
and novel design The processmg of uranium on a vast 
scale involves new industrial health hazards because of 
radioactivity, at the same time creating grave problems of 
effluent disposal The uranium pile itself is an entirely 
new type of plant in which a nuclear ‘ chain reaction ” 
IS maintamed Radiations of unprecedented intensity 
are evolved in the process, and the end-product is plu- 
tonium, a dangerously radioactive metal, recently created 
and not found in nature Intermediate ‘ fission pro 
ducts”, highly radioactive and often gaseous in form, 
demand disposal A water-cooled pile requires enor- 
mous quantities of water, and its effluent is heavily con- 
taminated with radioactive substances Similarly, an 
air-cooled pile contaminates great volumes of air, thus 
creating a senous problem requinng the co-operation 
of meteorologists Pile operatives have to be highly 
trained, carefully protected by shielding and remote- 
control devices, and kept under stnct medical surveillance 
The new science of health physics has rapidly reached a 
high degree of specialization Monitors ” use elec- 
tncal counting and measunng instruments to estimate 
radiation, and their task is to restrict the exposure of 
personnel to within xanous tolerance hmits laid down by 
research workers The manufacture of radioactive 
isotopes IS no mere scientific curiosity but is a growang 
commercial concern, their applications in industry are 
even wader than in medicine 

Atomic energj and its implications mmt now be iot- 
sidered in any large-scale public health plan The 
hazards of radioactivity wall eventually commMd almoM 
as much attention as those of infection, and must x 
included in the province of the sanitary 
public health expert ^ ^ Graham 


A Nutritional Survey in Pregnancy wth Particular 
Reference to Certain Haematological and Biochemical 
Finding Hobs6n, W , Lewis, F J W , and Wood 
Obstet Gynaec Brit Emp , 

56, 2)7 

This survey was earned out in Bristol on a large group 
of pruniparae by means of the ‘ individual weighing 
method’ j which gives information of the mean minimum 
and maximum intake of every article of diet and of its 
every chemical constituent The findings were corre 
lated with the subsequent chmcal history 
No correlations were found between protein intake or 
quality of the diet and serum protein level, between 
calorie intake, protein intake, or quality of the diet and 
the birth weight of the baby, behveen iron intake and 
haemoglobin level, or between serum protein level 
and birth weight or incidence of toxaemia The diet in 
the group was better than before the war Thus the mean 
intake of protein was 90 g per day, or 1 5 g per kg. 
body weight In terms of ammal protein the diet was 
also better than the pre-war xiiet, the mean value being 
50 g as compared with 43 g found by McCance, Widdow- 
son, and Verdon Roe (J Hyg , Camb , 1938, 38, 596) 
The mean dietary intake of iron was 14 mg. per day 
compared with 12 mg in 1938 (McCance and others), and 
there was no evidence of iron deficiency in the group as a 
whole The authors attnbute these improvements to the 
fall in unemployment from 1939 onwards, the intro- 
duction of National "flour in 1942, and the vanous diet 
pnonty schemes for expectant mothers mtroduced from 
1941 onwards F J Bronne 


Prenatal Maternal Factors in Mongohsm Benda, C E 
(1949) / Amer med Ass , 139, 979 

Two previous studies, of 250 and 75 cases of mongol- 
ism, have been pubhshed and this report deals witii a 
further 50 cases tabulated according to maternal age, the 
latter ranging from 52 to 21 It is maintained that 
mongohsm increases with advancing maternal age, and 
that the mongoloid child is found near the end of a line of 
siblings Two or more mongoloids are found only in 
families of over six children The theory that mongohsm 
develops from fertilization of an over-aged ’ ovum 
cannot be excluded, though later extnnsic factors seem of 
more importance A threshold condition of hormonal 
sterility exists, in which the maternal organism is unable 
to produce the proper endoenne environment for the 
embryo This may be due to an approaching meno- 
pause, or to insufficient response to fertilization in 
women under 30 years, or in pnmiparae In addition, 
intercurrent illness may render the mother unfit Tor 


pregnancy 

Examination of the three maternal age-groups (21_to 
50, 31 to 40, 41 to 52) shows that certain recurrent 
xintnbutory factors slow down the growth rate making 
he mongoloid infant physiologically immature, and 

ill-finished ” In the highest age-group pregnancy 
jccurred at or near the menopause with a long interval 
ance the last pregnancy this points to involution of 
he ovary and ufenne mucosa Thirteen mothers in this 
moup were mentally sound and of supenor type and had 
pven birth to 43 living children In the middle group 
ertilization was slow (from 5 to 12 years) and after this 
n 48% of the cases the first child was mongoloid Con 
inued menstruation or threatened abortion dunng 
iregnancy was common, with a high incidence oi 
nenstrval irregulanty before pregnancy, and a history oi 
hyioid disorder The latter was so common in this 
poup that It is suggested that in areas in which thyroid 


ABSTRACTS 


153 


disorders are prevalent there should be an increase in 
mongoloid births This suggestion is supported by the 
findings of Myers (Toronto) In the youngest age-group 
there was a high percentage of thyroid disorder and slow 
fertilization tune, together ivith cases in which bleeding 
dunng pregnancy or previous abortion had occurred 
TTie conclusion drawn is that genetic factors are not 
responsible, but that there exists a constellation of 
factors contnbuting to a deceleration of developmental 
rate earl> in gestation It is suggested that, in order to 
counter this effect, treatment must start as early as 
possible C S Nichofson 


penod, but both are still very important causes of death 
in 1945 prematunty accounted for 24% of the total infant 
mortality, diarrhoea and ententis for 1 1 % Exceptions 
to the general declme are the rates for congenital mal- 
formations and injury at birth Some of the increase 
in death rate from congenital malformations and from 
birth injury may be due to the larger proportion of first 
births 'The probability of congenital deformity increases 
with increasmg maternal age, so that from the trend of 
the birth rate a decrease in congemtal defects would 
have to be expected L M Rose 


Infant Mortality Martin, W J (1949), Bnt med J , 
1,438 


The author, working in the Statistical Research Unit 
of the Medical Research Counal, has reviewed the course 
of infant mortality in England and Wales dunng the 
present century from data tabulated in ofiicial statistics 
The infant mortality rate was 154 per 1,000 live births 
in 1900 and 41 in 1947 When the observed rates for 
the penod 1900-47 are plotted as smoothed values on a 
simple exponential curve the average annual rate of 
decline is 2 58% From the trend of this curve there is 
no evidence to support a claim that there has been an 
exceptional decline m mortahty in the past year or two 
It IS suggested that the rate will continue to decline for 
some i-ears even if no new advances in infant care are 
made 

Since 1911 it has been shown that the decline in 
mortality rate has been greater in the urban than in the 
rural distncts In that year the mortality rate progres- 
snely increased from south to north of the country, and 
this discrepancy is still evident The decline in rate has 
been greater among girls than among boys, the annual 
aierage rates of decrease being 2 6 and 2 49%, 
respectively 

For all causes of death dunng the first year of life the 
probability of dying, decreases with increasing age 
ifforts to reduce infant mortality have been more 
successful in the later penods of the first year of life 
earlier picnods At the present time roughly 
40 /o of all infant deaths occur in the first week of life, 
this IS twice the proportion of 40 years ago The greatest 
decline in the mortality has been at ages 9-12 months — 
irom onc-cighth to one-twentieth of all infant deaths 
It appears jrom' the decline in mortality in the age pienod 
iz months that the cunes are becoming asymptotic, 
0 that there is no cv idcnce that there will be much further 
im^xcmcnt in the rates at these ages 

I distnbutiori of infant deaths has com- 

1900 the highest rate was in the 
ptci^r quarter, but this quarter now has the lowest 
th,. A adequate data to explain this, although 

partljr^thrdKlinc '^''^'^hoea is responsible for 

'-H 1‘^ses responsible for the fall is 
ihc met many changes in classification in 

aucnniit’tv.'r?^I? From a study of the rotes for quin- 
drawn conclusions may be 

mortahu ^ improvement in the 

tuhctrulrn,r''Ar"’'^ "hooping-cough, all forms of 
from con\iiKinn?"v,^‘**'’ conx-ulsions Mortalitx 
14 '9 m spectacular fall— from 

mVnia d^h^n The fall ,n the pneu- 

Ot in 19 -iJ 5 ' xf been small — 11 38 in 1901-05 to 
dianhota and prematunty and from 

and ententis has been almost hahed in* the 


A Study of Tuberculosis Mortality in England and Wales 

Stocks, P (1949) , Tubercle, 30, 50 

Within the last 75 years in England and Wales tuber- 
culosis mortality has shown a definite trend to reduction 
it can be said that the percentage reduction in mortahtv 
in a umt of time is constantly increasmg in spite of the 
setbacks attnbutable to wmrs 

Age and sex have an influence on mortality Mortality 
from respiratory tuberculosis in children under the age 
of 5 seemed to fall rather rapidly till 1939, since the war, 
however, it remains on a higher level in the male group 
and has hardly fallen at all in girls of the same age 
Among persons between 55 and 75 years old there is very 
httle reduction in mortality since 1^39 The cause of 
this IS uncertain, though there is a faint suggestion that 
better diagnosis has brought into the tuberculosis group 
the cases which would previously have been treated as 
“ chronic bronchitis ” 

If the population under study is divided into txvo 
groups, one between the ages of 15 and 45 and the second 
bertveen the ages of 45 and 65, for males and females 
separately, the regional differences are demonstrated 
Thus the highest mortality in the younger male group is 
in the eastern part of South Wales and the county of 
Durham, and in the older group in Greater London and 
Cheshire, together with the western part of Lancashire 
Among females the highest mortahty in the younger 
group is found in the eastern part of Wales and in the 
northern part of England, and the older female group in 
the county of Durham and in Wales The significance 
of morbidity statistics is stressed 

Taking into consideration the interrelation of tuber- 
culosis mortality and life expectation, tuberculosis 
should be considered a most important problem 
because its eradication would bnng the community much 
more good than that of any other disease E IV Collis 


Tuberculosis Sunej of a Suspected School Group 
Roe, j T N , and Dick, W P (1949) Tubercle 
30, 39 

The finding that among the patients under the care of 
the Uxbridge Chest Clinic 5 pupils suffering from 
tuberculosis were at a local technical school led to i 
fluorographic sur\c> of all the 342 pupils aged 13 to 17 
and the staff (33) of the school 427 pupils and 18 of the 
19 masters were examined but none of the 8 domestic 
staff would submit to the examination A tuberculin 
jcll> test was earned out at the time of fluorograph' 
As a result of the sunc\ a further 7 cases of pulmonan 
tuberculosis were found Of these 6 were in scholars 
aged 15 or oxer and one was in a master In the two 
classes in which an open case was found the axcnc 
propiortion of posiiixc reactors was 57' o m the 4 classes 
in which there were onh spuium negative cases it wa' 
and in the 2 classes of comparable ape group w uh ro 
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cases of tubercuJosis the proportion was 38% The 
literature on school surveys is reviewed and the 13 cases 
of tuberculous lesions are descnbed These may be 
summanzed as 4 cases of pntnary pulmonaiy tubercu- 
losis, 3 of which were open cases, 4 cases of pleurisy with 
effusion, and 5 cases of post-pnmary tuberculosis, one 
of which was an open case The possibilities of contact 
infection amongst the hoys themselves and also of infec- 
tion by members of the staff are discussed, but final 
conclusions cannot be drawn owing to the lack of 
co-operation on the part of the domestic staff and one 
master 

Among the forms in which an open case of pulmonary 
tuberculosis was found there were approximately twice 
the usual number of positive tuberculin reactors for that 
particular age group The proportion of cases among 
the 71 positive reactors in the affected forms was equiva- 
lent to 155 per 1,000, a distinctly high figure No 
outside source of infection could be found and only in 
one case was there any family susceptibility 

Although no definite conclusions can be drawn from 
this survey it is of considerable value m that it indicates 
that the presence of a case or cases of open tuberculosis 
in a day school resulted m an mcidence of contact 
infection equal to six times that considered normal for 
similar age groups The survey also emphasizes the 
importance of tubercuUn testing and mass radiography of 
scholars within the'13 to 17 age group, and the search for 
sources of infection where the survey reveals a higher 
percentage of positive reactors than is considered 
norma] Frederick Heaf 


Survey of a Scottish Diabetic Clinic. A Studj of the 
Etiology of Diabetes Mellitus Monro, H N , 
Eaton, J C, and Glen, A (1949) J elm Endo- 
crinol , 9, 48 

This IS a statistical study based on the clinical records 
of 1,309 diabetics seen in the out-patient department and 
wards of a Glasgow hospital dunng 1932-42 These 
are considered to be representative of Scottish diabetics 
Diabetes was found to be much more common m 
middle life. At this stage (after 40), it is more common 
m women, and particularly so m those with large families, 
than m a simflar group of unmarried women and in 
men The mcidence m the latter two groups is equal 
Further, up to the age of 40 years, the inadence in men 
and women is equal, and women out-number men by 
2 6 to 1 after this age Of 923 diabetics 23 2% gave 
a family history of the disease, though only 5 3% of 
2,043 non-diabetic people gave such a history A positive 
family history was less frequently obtained in diabetic 
women with large families The incidence in women 
thus appears to be at least partly related to previous 
childbearing. A history of previous obesity is obtained 
ifiore frequently in diabetics than in controls, but this 
could not be correlated with the greater incidence of the 
disease in mamed women Hypertension is commoner 
in diabetic women than in men or a similar group of non- 
diabetic women This is not le^t^ to 
■heanne Thirteen patients, or i U, had associaieu 
Smxicosis in tW the age of onset of ‘he 


chiid-beanng, thyrotoxicosis, acromegaly, and sepsis may 
act by mcreasmg the susceptibility ” I Grayce 

Incidence of Diabetes Mellitus in CTuldren and Need for 

Hostels. Henderson,? (1949) Bnt nied J 

A numencal investigation of the number of diabetic 
school-children in Britain has been undertaken by the 
Ministry of Education The result suggests that there 
are 1,200 such children in England and Wales, of whom 
130 require education in an institution because their 
parents and home conditions make their lives impossible 
Since 1939 the London County Council has looked after 
some 60 to 80 such children in Essex, with such good 
results that they have grown, up into useful adults 
More hostels for such children are now being established 
by the Church of England and other voluntary bodies and 
It appears that adequate provision will soon be available 
all over the country [No mention is made of the 
Diabetic Association which really mitiated this move- 
ment ] , R D iMvrence 

Clmlcfl] and Social Problems of Epilepsy Parts I and II 

Nattrass, F j (1949) Bnt med J ,1,1, 43 

After reviewmg the historical background, the author 
starts by considering the clmical problems of epilepsy, 
mcludmg the phenomena of local epilepsy, major 
seizures, petit mal, release phenomena, myoclonus, and 
status epilepticus He continues with a discussion of 
diagnosis, in which he considers that there is little to be 
gamed from stressing the questionable relationship 
bet'veen epilepsy and other paroxysmal disorden, such 
as faints, vaso-vagal attack, laryngeal "epilepsy' , 
narcolepsy, vertigo, and migraine, from which true 
epilepsy should be firmly differentiated 

In dealing with the causes of epilepsy, the author 
presents an analysis of the age of onset in 991 cases, in 
12% of which it was between 31 and 40 years, and in 
17% over 40 Companng these figures with those of 
earlier senes, he claims that, drawn as they arc from 
private practice and the out-patient department of a 
general hospital, they give a truer picture than those 
denved from institutions or special hospitals Of 100 
patients with epilepsy startmg after the age of 40, whom 
he has followed up for 3 years or more, 25 have died 
(lO from cerebral tumour, 5 from cerebral vascular 
disease), but the surviving 75 show no sign of intra- 
cranial tumour Moreover, of 200 patients with 
cerebral tumour, only 28% had fits at any time, and 
only 19% began with fits, other signs developing within 
a year in one-half of these In view of these findings, 
the author believes that in the majority of cases epilepsy 
— at whatever age it starts — is idiopathic. 

He concludes wth a review of the social problems of 
epilepsy, stressing the importance of allaying the excessive 
fears of parents and urging that epileptic children should 
stay at school if at all possible, and that infrequent 
attacks should seldom be held to prevent a young man 
from adopting the occupation of his choice 

[This IS an excellent short review of the subject J 

iV S Alcock 


Sickness Absence due to Peptic Ulcers Doll, R • and 
Buckatszch, M M (1949) Bnt J indiistr Afcd , 


6, 100 

The sickness absence of men with peptic ulcers was 
Ictcrmined among 2,871 employees of seven fi*^ tn 
xindon and one in a small provmaal tov.Ti,ana com- 
lat^ with that of controls of the same age and similarly 
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employed Of all employees 5 4% had been shown to 
have a peptic ulcer and their mean sickness absence was 
6 working days a year more than that of controls Thus 
It IS calculated that 32 4 working days a year per hundred 
men are lost as a result of peptic ulcer C Bruce Perry 

Poliom) elitis and the Social Environment HiLl, A B , 
and Martin, W J (1949) 'Bnt med J , 2, 357 

It has been suggested that towns with favourable 
health conditions as revealed by low infant and general 


mortality rates are peculiarly liable to a heavy mcidence 
of pohomyehtis when that disease becomes epidemic 
The recorded notifications of pohomyehtis in the 273 
large and small towns of England and Wales show no 
such association between the attack rates they suffered in 
the 1947 epidemic and the infant and general death rate 
they expenenced in the two preceding years, 1945-46 
In other words, according to this experience, favourable 
mortality rates, indicatmg social conditions in a locality, 
need not raise fears of an unduly heavy nsk when 
pohomyehtis becomes widespread — [Authore’.summary ] 
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STUDIES ON PUBERTY 

^ PART n THE PATTERN OF DIFFERENTIAL GROWTH* 


BY 


R H CAWLEY, J A H WATERHOUSE, and HAMILTON HOGBEN 

From the Department of Medical Statistics, University of Birmingham 


1 Introduction 

Previous investigations concerning growth in the 
human subject are mainly restncted m scope to 
consideration of mcrements in height, in weight, and 
less often m more specific measurements, related lo 
a chronological time-scale There has been little 
attempt to mterpret such anthropometric material 
against the background of accredited principles 
which have been estabhshed for other species by the 
method of experimental embryology 

The importance of regional differential growth as 
the essential feature of the gross morphogenetic, as 
opposed to histogenetic, aspect of development has 
been variously emphasized, notably by Child (1915) 
The study of contmuous changes m body proportions 
from foetus to adult was also brought into focus by 
D’Arcy Thompsonf (1917), who pomted out that 
the growth intensity of the body conforms with a 
more or less regular pattern, the relative gro\\dh- 
ratios of parts of the body being defined by an 
orderly system of growth gradients Anthropo- 
metnc investigation need not, therefore, he fruitless 
if directed to evaluating how relative growth of 
different dimensions during particular phases of 
development contnbutes to changes of bodily shape 
characteristic of the sexes In this way, we may 
brmg into focus problems which await interpretation 
in terms of our advancing knowledge of cell 
metabolism 


our purpose to analyse m greater detail, and from 
a new viewpoint, such measurable trends of 
differential growth dunng the human sexual 
metamorphosis 

Several wnters, notably J S Huxley (1924, 1932, 
1945), have studied allometnc growth (i e dispropor- 
tionate growth of parts of the body, resultmg m 
change of body-shape with age) more especially with 
respect to the development of Crustacea and 
holometabolous insects Huxley’s approach to the 
concept of relative growth envisages the development 
of the orgamsm as a succession of discrete phases 
'dunng which growth along one dimension relative 
to another proceeds with comparative uniformity m 
accordance with an exponential law, such phases 
bemg commonly few m number and long m duration 
If we consider two such anthropometnc measure- 
ments as arm length and standmg height, the 
empincal postulate of the allometnc attack on 
morphogenesis is that for any particular penod of 
development arm length (Xo) mcreases m relation to 
standmg height (x/,) m accordance with an equation 
of the form 

Xo = ^(XA)* (i) 

log Xa = b log Xh + log k (ii) 

By differentiating (u) 

dxg^^dxh 
Xa~ Xh 


Part I of the present senes (Hogben, Waterhouse, 
and Hogben, 1948) explored certain features of 
differential growth m relation to quahtative changes 
taking place at puberty, indicating specific hormonal 
I influences on three sexually-differential indices of 
I body build, viz bispmous width of pelvis, bisacro- 
I mial Viidth of shoulders, and neck girth It is now 

U - - " 

• Pan I appeared in this Journal in Januarj 1948 
+ This author drew attention to the po$sibi]it> of studying growth 
in terms of co-ordmatc transformations a suggestion lollowed up 
m Medawar s contnbution (1944) on measurements of the human 
foetus From a stud> of amphibian metamorphosis, one may well 
susp«t that the orderly pattern disclosed by so admittedly attracthe 
- -t. _ , _ n ^ attention from specifically localized foci of 

erally inviung the cs-aluation of a ipccific 
short the very simpUcit> of the relations 
r ma> conceal the complcTity of the machfnerv 

we arc investigating 


and 


dXg ^ 
dXh Xg 


(ill) 


Now a proportionate specific growth rate, for 
any site or organ, may be defined as the increment 
m size of that organ, m umt time, per unit size 
If A represents the size of an organ at one instant, 
and A + sA its size after an interval of time St, the 
specific growth ratio (g) would be 

^ A St A St ’ 


And if a=log A, 


S 


ct dt 
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If the relationship between two such loganthniic 
growth rates is approxunately hnear, so that 

ai=ba^+c , 

then Jog Ai=b Jog A^+c, 

2 nd ^ Ai=CAl where log C—c, 

and the slope is 

, ' da^ dt dt 

A phase of relative growth is thus definabJe by the 
numencal value of the constant b, denoted as the 
differential growth coefficient (or ratio) for the two 
dimensions An important imphcation of (u) is 
that we have elmunated tune as a co-ordmate for 
observation and are subsequently concerned only 
with relative growth of different dimensions The 
justification for this approach is, of course, entirely 
empmcal, and, as such, calls for vahdificahon m any 
particular mvestigaPon such as the present Our . 
reasons for thus expenmentally adoptmg the method 
are (a) that it is reasonable to suppose that growth 
follows an exponential law, which is best illustrated 
by usmg loganthms of measurements, (A) that with 
such use of loganthms the allometnc equation 
reduces to that of a straight hne, a form which, if 
permissible, facihtates mteipretahon of results 
This approach appears to be a good empmcal 
approximaton herem, as may be judged from the 
graphs mcluded below 

Jhi examimng the relevance of the method to a 
study of human sex differentiation, we requue a 
more exactmg analytical technique Huxley's 
development of the theme, competent within the 
domam of mvertebrate growth and form as first 
•used, mvolves a legitimate crudity in that it rehes on 
mtuihon to arbitrate on the choice of a standard 
axis of reference, i e the abscissa, defined by Huxley 
merely as a measure of growth of the body m general 
as opposed to growth of a specific part, represented 
by the ordmate There is no a priori reason why 
the growth rates m the two sexes of height, weight, 
or ally other particular measurement should tally, 

BO we must first malce a direct mvestigation of sex 
differentials at different sites m order to estabhsh 
which, if any, exhibit sexually imanant growth rates 
durmg puberty 

The present mvestigahon was conducted on 
records of a smgle examination of each individual 
in a sample comprising 642 boys and 662 girls drawn 
from a sequence of half-yearly age groups from 84 
to 17 years This plan allows direct observation 
and yields age-means of metnc mdices as well as the 
time of first appearance and duration of development 
of non-metnc features of sexual maturation The 
sample was talcen from pnmary and secondary 


schools in the borough of Tottenham Data were 
recorded during routine school medical examinations 
and comprised, m addition to 'the quahtative attri- 
butes of sexual development recorded and discussed 
in the precedmg pubhcation, the following dimen- 
sions 

1 Weight 

2 Height 

3 Sitting height 

4 Trunk length (suprasternal notch to pubic 

^ symphysis) 

5 Trunk depth (nipple level) 

6 Trunk width (nipple line) 

7 Thorax circumference (a) at nipple, (6) at 

xiphoid process 

8 Abdominal crrcumfcrence (umbihcus) 

’ 9 Bisacromial width of shoulders 

10 Bispinous width of pelvis* (postenor superior 

ihac spmes) 

1 1 Girth of neck (level of thyroid cartilage) 

12 Arm length (acromion to 1st carpal crease) 

13 Hand length (1st carpal crease to tip of 3rd 

finger) 

14 Leg length (antenor supenor ihac spine to 

external malleolus) 

15 Cephahe length 

16 Cephahe breadth 

17 BizygomaUc width 

For our present purpose we are concerned only 
with average measurements representative of selected 
somatic features as above, for each age group The 
range of vanabihty to which the individual is subject 
is a separate problem, reserved for further commum- 
cation Here we restnet ourselves to an overall 
picture of a composite mdmduaJ, himself or herself 
a fiction, legitimate as a summary of a more or less 
homogeneous sample 


2 Sexual Homoplasia and Heteroplasia 

In searchmg for a sexually mvanant or homoplasic 
dimension 0 e one characterized by the same pro- 
portionate growth rate for both sexes throughout 
the age-range studied) in contradistinction to the 
state of heteroplasia, our procedure has been to plot 
on a loganthmic gnd successive mean values of a 
particular dimension A for girls as ordinates against 
the corresponding mean values for boys of the same 
half-year group We have then found it possible to 
give close representation of the distribution by fitting 
one or more straight lines, the parameters of which 
define the trend of relative growth during the 
relevant phase of development If Ay and Am 


• We take tin opportunitj of drawing atltnuon to an 
tl.rttUeort«o twlfignres ofPart I (January <9^*) the 

I >tirrvTMt flt ODDOSCd tO bliptnOU4 
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respectively specify a measurement for girls and 
boys of the same age group. 


then 
1 e 
and 


log Af= I log Am+C, 

Af=^ C{AJ 

dAj j dAm 

Af Am 


0 ) 


1 and C respectively denote the sexually differential 
growth coefficient and the sexually differential growth 
constant 

Typically, the graphs were sigmoidal, showmg a 
three-phase mter-relationship, but occasionally there 
were two Imear trends or only one The usual 
method of curve-fittmg for a senes of pomts having 
a Imear trend is by the determmation of one of two 
regression coeffiaents by the method of least squares 
This method assumes dependence of one vanate 
upon the other by minimizmg either the abscissal or 
the ordmate differences, and is therefoi;e unsmtable 
m situations such as the present m which we are 
seekmg the relationship between two vanates which 
are logically independent, although concurrent 
We have therefore used for curve-fitting throughout- 
this study a techmque of least square-perpendiculars, 
giving the line of closest fit to all the pomts A 
detailed account of the rationale of this method 
and of appropnate measures of goodness-of-fit will 
be the subject of a subsequent commumcation 
Fig 1 (overleaf) shows the sigmoidal three-phase 
growth relationship typical of most dimensions, and 
the deviations from this plan charactenstic of atypi- 
cal dimensions Table I (overleaf) demonstrates the 
relevant parameters for each dimension for each dis- 
crete phase of growth, and for the whole eight years, 
together ivith the goodness-of-fit cntena The 
ratio of the residual vanance of the pomts about the 
IStted line to their vanance about a bnc at nght angles 
may be expressed as (1 — /?) where R is an analogue 
of the product-moment correlation coefficient, if" =1 
signifying a perfect fit A second cntenon of 
reliability shows the justification for fittmg two or 
three separate fines to the distnbution i7/, the 
residual vanance of the points representative of a 
particular growth-epoch about the fine which 
exclusively summanzes that epoch, is expressed as a 
ratio to the residual vanance, SF-, of the same 
pomts about a line specifying growth over the whole 
pcnod In our use of these two ratios as goodness- 
of-fit cntena, they are best expressed as percentages, 

1 C 100(1 — ) and 100 ^~ The product-moment 

correlation coeffiaent, also tabulated, is a general 
summanzing index of concurrence betueen the two 
sexes, but has no exact significance here 


By recourse to this procedure, we can define the 
typical pattern of growth m females relative to males 
m chronological terms, smee each pomt on the 
charts refers to a particiilar age At an age varymg 
from 10 75 to 11 75, the female-male growth ratio 
m most dimensions undergoes a stnkmg change m 
favour of the female, and 2 to 21 years later there is 
a second equally abrupt change m the opposite 
direction From these observations per se, it would 
be illegitimate to draw conclusions respectmg the 
sex-speoficity of either change Comparison with 
our previously published observations on parallel 
changes takmg place m the same sample, however, 
bnngs to fight a stnkmg analogy At 11 25 years 
half the girls m the sample are exhibiting the first 
quahtative signahzation of puberty, the development 
of the mammary glands It is not until two years 
later, at 13 25, that half the boys m the sample show 
the first signs of the earhest male charactenstic, 
pubic hair In view of the closeness of the distnbu- 
tion to symmetry, there 'will be httle difference 
between the median age and the mean age of 
appearance of the sexual metamorphosis We have 
m fact strong grounds for associatmg the mception 
of visible quahtative manifestations of a new phase 
of endoenne activity m guls at 11 25 years and in 
boys at 13 25 years, with the discontmuities in the 
relative growth rates of boys and guls at most sites 
at an age from 10 75 to 11 75 and again between 
13 25 and 14 25 years, confirming the suspected 
existence of a growth spurt at the beginnmg of 
puberty 

Such a pattern of growth, charactenstic of females 
relative to males, holds good for iveight, height, 
sitting height, trunk length, thorax circumference (at 
mpple and at xiphoid process), abdoirunal circum- 
ference, arm length (with and without hand), leg 
length, trunk depth, and neck girth Certain other 
dimensions do not conform to this plan Trunk 
width (Fig Id) and bisacronual width (Fig If) can 
be resolved mto two lines only, stimulation of 
growth rate appears to be confined to the male 
Bispmous ividth discloses an arrestmg picture 
(Fig Ig) mdicative of stnkmg sexual heteroplasia 
the female pielvis evidently grows more rapidly after 
the onset of puberty and the male pelvis more slowly, 
smee the slope mcreases at the time of onset of 
puberty m each sex A difference not emphasized 
in Part I of this senes is that cephahe length (Fig Ih) 
stops mcreasmg in the pubescent female, whilst 
cephahe breadth (Fig li) exhibits no sUmulauon 
at puberty m either sex A thud cephahe measure- 
ment taken, bizygomatic width, apparentl> under- 
goes more random vanation than any other feature 
studied 
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TABLE I 

Phases of Sexually Differential Growth 


Weight 

8 75-16 75 

8 75-10 75 

10 75-13 25 

13 25-16 75 

0 964 

0 864 

0 972 

0 927 • 

0 9149 1 

0 4499 

2 2624 

0 4801_ 

Height 

! 8 75-16 75 

8 75-11 25 

11 25-13 25 

13 25-16 75 1 

0 980 

0 950 

0 958 ' 
0 964 

0 7418 

0 6707 

1 5123 

0 4340 

Sitting height 

8 75-16 75 

8 75-11 25 ' 
11 25-13 25 

13 25-16 75 

0 950 

0 889 

0 927 

0 833 

0 8656 

0 8006 

2 0147 

0 4424 

Trunk length 

8 75-16 75 

8 75-11 25 

11 25-13 25 

13 25-16 75 

0 966 1 

0 801 1 

0 925 1 

0 941 

0 9817 

1 0 6837 

1 2 1799 

0 5108 


Thorax orcumfercnce 
(nipple) 


Thorax circumference 
(xiphoid) 


Abdominal arcumference 


Total arm lensth 


Arm length 


Hand length 


8 75-16 75 

8 75-11 75 1 
11 75-13 75 
13 75-16 75 


8 75-16 75 
8 75-11 75 
11 75-13 75 
13 75 


8 75-16 75 
8 75-10 75 
10 75-13 25 
13 25-16 75 


8 75-16 75 
8 75-10 75 
10 75-13 25 
13 25-16 75 


8 75-16 75 
8 75-10 75 
10 75-13 25 
13 25-16 75 


0 963 
0 954 
0 948 
0 817 


0 938 
0 883 
0 814 
0 706 


0 943 
0 865 
0 920 
0 822 


0 970 
0 935 
0 863 
0 891 


Trunk depth 


Neck girth 


Bispmous width 


Trunk mdih 


Bisacromial vndlh 


Cephalic breadth 


Birsgomatic mdlh 


8 75-16 75 
8 75-11 25 
11 25-13 75 
13 75-16 75 

8 75-16 75 
8 75-11 75 
11 75-13 75 

13 75-16 75 

8 75-16 75 
8 75-11 75 
11 75-14 25 

14 25-16 75 

8 75-16 75 
8 75-13 25 
13 25-16 75 

8 75-16 75 
8 75-13 25 
13 25-16 75 

8 75-16 75 
8 75-13 25 
13 25-16 75 

8 75-16 75 


1 1623 

0 9774 
2 4063 
0 5242 


0 8720 

1 1753 

2 1647 
0 2678 


0 8975 

0 2846 
2 3562 
0 3594 


0 7593 

0 6254 

1 4100 
0 3866 




0 934 
0 853 
0 896 
0 646 1 

0 944 ) 

0 720 
0 880 ’ 

0 842 

0 911 
0 730 
0 799 
0 201 

0 931 
0 823 
0 750 

0 923 
0 939 
0 875 

0 789 ~ 

0 844 
-0 0576 1 


0 8716 

0 4523 
2 5255 
0 3357 

0 5913 

0 3541 

1 5747 
0 2671 

1 6558 

0 5368 

1 9569 
6 7384 

0 3997 

0 5101 
0 2716 

1 0660 

2 0857 

0 4831 

0 4896 

1 3962 
-0 0080 


1 489 
9 743 
0 0041 
11 41 


3 615 

5 069 
0 0794 

17 38 

1 791 
3 070 
0 0026 
11 70 

1 074 
3 262 
0 0107 

6 834 


0 4921 
1 059 
0 0025 
8 130 


1 651 

0 4641 
0 0072 
22 57 


1 496 
17 06 
0 0041 
14 08 


3 667 
2 625 
0 3712 
25 84 

1 348 
4 237 
0 0140 

6 401 

3 735 r 

8 110 , 

0 1390 
II 54 

i_ 

0 2587 r 

2 548 

0 1338 - 
4 6(I(r^ 

5 303 

3 824 

7 852 

0 8960 
0 0321 
6 510 

4 407 

0 3095 
17 71 



2 589 

4 439 

0 0172 

12 94 

1 88 

2 69 

8 58 

3 03 

56 75 

38 81 

27 55 

2 187 

5 577 

1 96 
, 1 51 

74 00 

0 0525 

10 21 

39 42 

13 25 

I 82 

9 79 

2 240 

1 297 

2 35 i 

10 78 1 

37 82 

0 3642 

1 10 1 

3 71 

7 949 

0 41 

7 94 


r--rroduct moment correlation coeOSaent. 
I=sexuall} differential growth coelEdent, 


(I Rj^ and — goodness-ofCt cnlenx, 

C= sexually differential growth conrtanU 
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We must now compare directly the pre- and post- 
pubescent growth patterns m the two sexes By 
what is mathematically equivalent to a change of 
ongm, we can make compansons between the 
dimensions of boys and girls at correspondmg 
developmental or pubertal ages, the latter bemg 
here defined as age with respect to the onset of 
puberty (Table II) In accordance with conclusions 
set forth m Part I of this senes, and confirmed 
by the present method, our average estimates for 
qualitative and quantitative signahzation of puberty 
— our so-called critical ages — are 11 25 and 
13 25 years for girls and boys respectively We 
therefore plot for each dimension the mean for girls 
aged X years as ordinates against the corresponding 
mean for boys aged (x+2) years, and obtain a 
result comparatively undistorted by differential age 
at onset of pubertal acceleration 


jeg length Trunk depth and neck guth display a 
relative mcrease of female growth, at approximately 
eighteen months and six months respectively after 
the estimated age of inception of puberty Bisacro 
mial width and cephahc length and breadth (Figs If, 
h, and i) undergo a relative spurt m boys, and 
bispmoiis width (Fig Ig) exhibits a striking change 
m the opposite direction at the same time The 
scatter for each phase of growth is shown as before 
both graphically and by the goodness-of-fit criteria 
We now have two estimates of the course of 
relative growth m males and females based respec- 
tively on chronological and pubertal age Our 
intention is not to impute conformity of growth ivith 
a particular mathematical formulation, but to group 
and summanze the data convemently Accordmgly, 
our necessary conditions for sexual homoplasia may 
be defined as 


TABLE n 


Chronological Relationships of Pubertal Age 


Group 

No 

1 

Pubertal 
Age (years) 

1 

ChronologKal Age (years) 

Boys 

Girls 

1 

-2 5 

10 75 

8 75 

2 

-2 0 

11 25 

9 25 

3 

-I 5 

11 75 1 

9 75 

4 

-1 0 

12 25 

10 25 

5 

-0 5 

12 75 

10 75 

6 

0 

13 25 

11 25 

7 1 

-1-0 5 1 

13 75 

11 75 

8 ! 

-El 0 

14 25 

1 12 25 

9 

-f-1 5 

14 75 

12 75 

10 

+2 0 

15 25 

13 25 

11 

+2 5 

15 75 

13 75 

12 

+3 0 

16 25 

14 25 

13 1 

1 

-t-3 5 

16 75 

1 

14 75 


Fig 2 (opposite) shows the results of the apphca- 
tion of this correction For we can wnte 


log Af~V log Am +2+^ 


and 


Af 


BA 


■ftt +2 


Cui) 


m+2 


V and K respectively denote the standardized sexually 
differential growth coefficient and the standardized 
sexually differential growth constant, and are 
exhibited for each phase of ^relative growth m 
Table ni (overleaf) In this senes there is no dis- 
cermble discontmulty m the trend of the growth 
rate of girls relative to boys wth respect to weight, 
height, sitting height, trunk length, trunk width, 
thorax circumference (at mpple and at xiphoid 
process), abdommal circumference, arm length, and 


(1) (o) Exhibition of the characlcnstic sigmoidal or 

* tnphasic pattern of relative growth when 

mean observations paired on a chronological 
basis are plotted on a loganthmic scale 
(6) Equivalence of the net growth rate in the two 
sexes with reference to the whole age-range 

1 e and /= 1 (cf equation (ii)) 

Am 

(2) fa) Exhibition of a (Continuous rectilinear relation- 

ship when boy-gul means are paired on a 
development age scale centred at the start 
of puberty in each sex 

(b) For the whole range of this relationship, 


dAf _ dAm+ 2 . 1 e v=l (cf equation (lu)) 

Af Am+2 

(3) Satisfaction of the goodness of-fit cntena, 

Sp^ 


and 


i7P2 


Smce conditions (1) b and (2) b are the sahent 
numerical desiderata of conformity between male 
and female growth-patterns, it is desirable to rank 
all dimensions satisfying (1) o and (2) a with respect 
to each of these For arranging dimensions in 
order of equivalence of male and female growth 
rates, computation of (I — 1) and (p — 0 immedi- 
ately suggests Itself We can therefore xvnte 



dA f dAm 
Af Am 


(iv) 



Excess growth rate of fe males over mal« 
^aliT^owfb rate 








164 


R H CAWLEY, J A H WATERHOUSE, AND HAMILTON HOGBEN 


TABLE m 


Phases of Sexually Djeferenhal Growth 
(Developmefttal Basis) 


Dimension 

Pubertal Age (years) 

1 r 

1 V 

1 

K 

100 (I-7f^ 

1 l00(5:ptt— sp*)! 

Weight 

(-2 5H+3 5) 

0 988 

. 

0 9883 

0 8630 

0 43 

— 

Height 


m 



0 89 

— 

Sitting height 

1 (-2 5H+3 5) 

I 0 976 

[ 0 8216 

2 064 

0 93 

— 






1 27 

— 

Thorax circumf 
(nipple) 

(-2 5)-(+3 5) 

0 982 

1 1931 

0 3972 

1 

0 69 



Thorax circumf 
(xiphoid) 

(-2 5}~{+3 5) 

0 935 

0 9236 

1 260 j 

3 37 



Abdommal 

circuinfercnce 

I 

(-2 5H+3 5) 

0 988 

1 0260 

0 8347 

0 80 

1 

Total arm length j 

(-2 5)-(+3 5) 

0 961 1 

0 9053 

1 

1 305 

0 55 


Arm length 1 

(-2 5H'f3 5) 

1 , - ■ 

0 957 i 

I 0 9910 

0 8774 

2 18 1 


Hand length 

^ (-2 5H+3 5) 

0 969 

I 0 7951 

1 718 

1 53 

1 

Leg length 

! (-2 5H+3 5) 

0 972 

‘ 0 8767 

1 604 

1 52 

— 

1 

Trunk depth 

(-2 5)-(+3 5) 

(-2 5H+1 5) 
(+I 5K+3 5) 

0 984 

0 956 
0 983 

i 0 8702 

0 7272 

1 1355 j 

1 274 

1 895 

0 5855 1 

0 83 

2 03 

I 16 

73 11 

32 78 

Neck girth 

(-2'5)-(+3 5) 

(-2 5H+0 5) 
(+0 5H+3 5) 

6 964 

0 583 
0 925 

0 5467 

0 3274 

0 6383 

4 192 

8 736 

3 043 

1 59 

12 77 

0 94 

81 41 

20 09 

Bispmous width 

(-2 5H+3 5) 

(-2 5)-(+0 5) 
(+0 5H+3 5) I 

0 818 

0 724 
0 495 

1 7435 

0 5132 

5 0763 

0 2050 1 

2 611 

1 5(10*) 1 

7 91 

11 74 

9 47 

22 18 

43 23 

Trunk width 

\ 

(-2 5)-(+3 5) 

0 950 

0 3934 

5 178 ' 

1 85 j 

— 

Bisacromial width 

(-2 5H+3 5) ' 

(-2 5H+0 5) 
(+0 5)-{+3 5) j 

0 964 

0 917 
0 921 

1 0212 

1 6212 1 
0 7325 1 

0 9813 * 

0 1361 

2 636 1 

1 83 I 

3 85 

2 87 j 

42 84 

56 59 

Cephalic length ' 

(-2 5)-<+3 5) 

(-2 5H+0 5) 
(+0 5H+3 5) 

0 796 

0 593 
0 417 

0 5390 , 

1 7874 I 
0 2473 

3 664 

0 0975 

8 668 

0 62 1 
20 92 

17 76 

47 92 

77 37 

Cephalic breadth 

(-2 5H+3 5) 
t-2 5H+1 0) , 
(+1 OH+3 5) , 

0 882 i 

0 678 
0 957| 

0 7738 

1 1577 

0 4415 

1 

1 742 

0 6267 

4 263 

6 07 

19 03 , 

1 72 

85 54 

19 30 


r=product moracnl correlation coeffiaenL 
r= sexually diflerenual jtandardired eron-th coefDaent 
A= 5 exoalIy differential standardrred growth constant 


(I rJj and (2^=— ^lp=goodncss^r Et cniena. 
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A more satisfactory index would be 

Excess gr owth rate of females over males 
Mean growth rate of males and females 



Furthermore, if 6 is the angular deviation from"^ 


(i e from I— 1) of any 

TT 


/- 1 = 


particular growth trend, 

I /••• , A, 1 -^tan 6 

1 +tan0 — (1 — tan 0) 2 tan 0 


I - tan 0 


1 - tan 0’ 


and 

Then 


1 +tan 0+(l -tan 0) 



1 —tan 0 

1 

/-)_ 

/ 2 tan 0 'v / 

- ^ 

/+1 

'"l-tan0^ 

I — tan 6^ 


1— tan 0 


For true growth, 0 will have a maximum range 

from - — through 0 to +^, and tan 0 will have a 
4 4 

range from — 1 to + 1 Such a range is ideal for our 
purpose, and we have defined indices of sexual 
heteroplasia, denoted by ft, having a range from 
- 1 to +1, as 

(1) With reference to a chronological basis, 

A ^-1 

/r/=tan0/=^y^ (vii) 

and miiiatis mutandis, 

(2) With reference to a developmental back- 
ground, 

/Tv — fan 0,— — (viii) 

l^i and /r, represent in terms of relatise growth 
' Excess growth rate of female ov er male 
2 Mean growth rate ’ 

Tables IV and V exhibit the values of the indices, 
m order of increasing heteroplasia o\er the whole 
age-range for the dimensions satisfying the stipula- 
tions (1) rt and (2) a aboxe 
As regards satisfacuon of condition (3) aboxc, a 
refinement which could be practised at this stage is 


TABLE IV 

Index of Sexual Heteroplasia over Whole Age- 
Range FOR Selected Dimensions 

(Chronological Basis) 


Rank 

Dimension 

1 

Pi 

1 

1 1 

Trunk length | 

0 9817 

i -0 0092 

2 1 

Weight I 

0 9149 

1 -0 0444 

3 ! 

Abdomen j 

0 8975 

1 -0 0540 

4 

Thorax (xiphoid) | 

0 8720 

1 -0 0684 

5 j 

Sitting hei^t 

0 8656 

-0 0720 

6 

Thorax (nipple) 

1 1623 

1 -t-0 0751 

7 

Arm length 

0 7771 

i -0 1254 

8 

Total arm length 

0 7593 ’ 

-0 1368 

9 

Height 

0 7418 

-0 1482 

10 ' 

Hand length 

0 7195 

-0 1631 

11 

Leg length 

0 7030 

-0 1744 


/— lexually diffcreDtial growth coefRdent 
a index of icxual heteroplasia 


the standardization of the radices according to their 
consistency in conforming to a particular trend, i e 
by weighting with the appropriate values of R^ 
Since the latter is consistently near to 1, this pro- 
cedure makes no difference to the rank order of the 
dimensions with regard to heteroplasia fTable VI, 
overleaf) The dimensions do not differ signifi- 
cantly in their proximity to stnctly linear con- 
comitant variation of boys and girls 
Returmng to Tables IV and V, we notice firstly 
that there is a high preponderance of negative radices 
indicative of heteroplasia in favour of the male, and 
secondly that there is a considerable difference in 
the order of heteroplasia on the chronological and 
developmental assessments On a prion grounds 
It would be expected that the different methods 
should give two estimates of the same concept, since 
much of the net effect of the pubertal acceleration 
will be common to both sexes, and only the residual 

TABLE V 

Index of Sexual Heteroplasia for Selected 
Dimensions 

(Developmental Basis) 


Rank 

1 

1 Dimension 

1 V 

Pr 

1 

1 Arm length ' 

' 0 9910 

-0 0045 

2 

! Weight 

0 9883 

-0 0059 

3 

Abdomen 

1 0260 

-fO 0128 

4 

Trunk length i 

. 1 0825 

+ 0 0396 

5 

Thorax (xiphoid) 

0 9236 ' 

-0 0397 

6 

Total arm length 

0 9053 ' 

-0 0497 

7 ! 

Leg length 

0 8767 , 

-0 0657 

8 ! 

j Height 

0 8627 

-0 0737 

9 1 

I Thorax (nipple) | 

1 I 1931 , 

—0 0S80 

10 1 

1 Sitting hei^t ' 

1 0 8216 1 

- 0 0979 

H . 

1 

, Hand length ! 

1 1 

0 7951 j 

— 0 1141 


r»*«andardircd sexuall> difTcTCnlial growth co-"U-r- 
;ir*='indci: of scxuil bttcropbiia. 
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TABLE VI 

Indices of Heteroplasia 

Standardized with reference to Linear CoNCOMirANCE 


Dimension 

Chronological Assessment 

Developmental 

Rank 

f,~r, 

Rank 


Trunk length 

1 


4 


Weight 

2 

-0 0453 

2 


Abdomen 

3 

-0 0558 ■ 

3 


Thorax (xiphoid) 

^ 4 


5 


Sitting faei^t 

5 

-0 0738 

10 


Thorax (nipple) 

6 

-t-0 0764 

9 


Arm length 

7 

-0 1279 

1 


Total arm length 

8 

-0 1394 

6 


Height 

9 

-0 1495 

8 


Hand length 

10 

-0 1670 

11 


Leg length 

11 

-0 1775 

7 





+0 0401 
-0 0059 
+0 0129 
-0 0411 
-0 0988 
+0 0886 
-0 0046 
-0 0500 
-0 0744 
-0 1159 
-0 0667 


/A=fndiccs of scxiul hct^roplasiiu 
i?*“criteria of lineanty 


vanation will show itself m the values of /x/, and 
only by virtue of the fact that the pubertal accelera- 
tion IS approximately equivalent m the two sexes do 
we satisfy our condition (i e linear relationship) 
with respect to v and fiy In spite of the slightly 
different connotations of / and v consequent upon 
the exclusion of the younger male and older female 
age groups in the computation of v, it is legitunate 
to regard both as representabve of the course of 
relative groivth, standardized with regard to 
differential time of onset of sexual maturation If 
we regard /xj and /Xy merely as different estimates, 
we are justified in combining them by finding their 
anthmetic mean If, on the other hand, we regard 


the two sets of mdices as not dnectly comparable 
but mutually dependent on a common causal 
system, we can effect a compromise in the order of 
the dimensions by taking the mean of then: rank 
scores These two procedures are demonstrated 
m Table Vn 

From Tables IV to VII we can now make out a 
short-list, characterized by close proximity to zero, 
of mdices obtamed by both appraisals of relative 
growth between the sexes, weight,- trunk length, 
abdominal circumference, and lower thorax circum- 
ference will compnse this short-hst Of these, 
weight IS rejected since it is a cubic measure (see 
below) and of restncted value for comparison with 


TABLE vn 


Indices of Heteroplasia 


Means and Mean Rank Scores for Chronological and Developmental Assessments 


A. 


Dunension 


Tmnk length 

Abdomen 

Weight 

Thorax (xiphoid) 
Arm length 
Thorax (nipple) 
Sitting height 
Total arm length 
Height 
Leg length 
Hand length 


Rank 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 


Uf^l+Ev) 


Value 


-0 0152 
-0 0206 
-0 0252 
-0 0541 
-0 0650 
+0 0816 
-0 0850 
-0 0933 
-0 1110 
-0 1201 
-0 1386 


B Mean Rank Score 


Rank 


2 

3 
1 

5 

4 

7 = 
7 = 

6 
9 

10 

11 


Value 


2 5 

3 0 
2 0 

4 5 
4 0 
7 5 
7 5 

7 0 

8 5 

9 0 
10 5 


;i(=md» of lexoal heleroplau* (chronological bajlj) 
=index of sexual heteroplasia (des-elopmental basis) 
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our other dunensions We must hesitate m giving 
precedence to circumferential measurements as 
indicators of the basic growth-potential of the body, 
since biological considerations -lead us to suppose 
that a number of distmct growth-gradients will be 
involved Consequently tnmk length is adopted as 
our standard of reference for estimation of regional 
differential growth rates 

Additional support for this choice may be 
obtained from study of both parameters of the 
allometnc equation for trunk length 
Tj-=\ 014(T^° 9817 

The differential groivth constant, as well as the 
coefficient, is very close to umty, i e there is with 
respect to trunk length a close similanty between the 
sexes, not only of growth but also of absolute size 

3 SPECinc Growth CoEinciENTs 

Havmg selected trunk length on empmcal grounds 
as our sexually mvanant dimension, we now 
proceed to plot, separately for each sex, mean values 
of any other dimension A for each age group as 
ordinates on a double loganthmic gnd against the 
corresponding mean trunk length Our exploratory 
graphs fall into two categones accordmg to whether 
there is evidence of one or two distmguishable Imear 
trends That the fitted hnes are justified as sum- 
manang trends of relative growth dunng the age 
periods they represent we may judge by the goodness- 
of-fil entena tabulated below 

We may express each phase of growth along a 
dimension A relative to trunk length (T) as follows 
(a) For males 


log A„^b log T„+h 

(1) 

Differentiating (i) 

(u) 

^A m A m 

(ill) 

or = 6 ‘{Id 

Am T m 

(IV) 

(b) Miitatis mutandis for females 


log /l/=g XogTfXj 

(V) 

II 

(Vl) 

and ‘ill-. „ 

drr^ Tf 

('ll) 

or 

Af ^ Tf 

(vm) 


c refer to the parameters b and g, representing 
growth-partition between the trunk and dimension A, 
as the specific growth coeffraents (S G C s) of the 


dimension A for boys and girls respectively H and 
J are the specific growth constants We have, 
therefore, a convement method of comparmg 
growth-rates specific for certam dimensions of the 
body m terms of (a) proportionate size of the 
dimension, equations (m) and (vii), (h) growth rate 
along trunk length, equations (iv) and (vuO 

We employ Huxley’s nomenclature to designate 
change of relative proportions with mcrease of 
absolute size as allometr}’ The use of “ hetero- 
gony” m this sense has been rejected because of 
ambiguous or alternative meamngs (Huxley and 
Reeve, 1945) Accordmgly, we can define dimen- 
sions of the body which are groiving faster or slower 
than trunk length respectively as positively or 
negatively allometnc, the appropnate S G C s 
havmg values greater or less than unity For the 
special category where b (or g) is equal to umty we 
speak of isometry The existence of momphasic 
or diphasic growth patterns for each dimension 
underhnes the theme of Huxley’s thesis that specific 
growth coeffiaents are normally constant for long 
penods of the hfe-history, and from time to time 
undergo abrupt changes One dimension (cephabc 
breadth) appears to be triphasic with respect to the 
female 

The trends of specific growth for all our dimen- 
sions are shown by Figs 3 and 4* (overleaf) and 
Table Vm (p 170) For each phase of growth, 
defined m terms of pubertal age (see Table 11), 
Table Vni exhibits the S G C and growth constant 
of each dimension in the two sexes, together with 
the proportionate residual vanance, 100 (1-i?^), 
and the product-moment correlation coefficient 

Growth equations per se are a fiction and have 
value only to summarize the average course of 
growth over a penod , but in seeking an understand- 
ing of the underlying Entmckhingsiiiechanik at 
particular stages of the hfe-history, we can discuss 
the several levels of allometry estimated for our 
dimensions dunng particular phases of growth 
taking trunk length as our base-hne, i e as the 
definitive isometnc axis f 

The specific growth coefficient is a miiltiphcatne 
index, 1 e a ratio of growth rates, and in this form 
IS meaningful, but compansons referable to 
allometry of opposite sign introduce a dispanty of 
range, viz, 0 to 1 in the domain of negatisc allometiy 
and 1 to CO in the positive A denied function of 

• For the sal c of clant> in comparison of male and female 
ihc individual points (paired measurrmenu) have been omtted from 
ihcie graphs 

i This approach shows up the inadequacy of prevTOUs iWcr^etric 
analysis. It is meaninpjess to speak of allo^eto ^ 

with reference to uhai dimension the relationship nc d inai ^ 
need the same basis for companvon is now «etr-<Mien tre Jian-a w 
IS necessarily arbitrary but should be unifonn fo* the group 
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(a) HEIGHT (cm) (b) THORACIC CIRCUMFERENCE (c) HAND LENGTH (cm V 

C"'PP'0 Ccm) " 


Circumference 



Fig 3 — Specific growth-rates of selected dimensions, illustrated by logarithmic plotting relative to trunk length 
(o), (6), and (c) monophasic growth in both sexes, (d) monophasic m females, diphasic in males, (e) diphasic 
in females, monophasic in males, (/) tnphasic in females, monophasic in males 


Broken line males Full line females 


the S G C wth a discrete range, ideally of ± I about 
zero, IS preferable Accordingly, we use whichever 
form of the ratio between the growth coefficients is a 
fraction of unity thus if 6 or g < 1 we consider 

the S G C (=^— or if Zi or g > 1 

we use the reaprocal of the S G C ) 

Thus we define an index of allometry (p) as follows 


(c) if 0 < (S G C ) < I, 

pb=b- 1 and pg=g- I 
(6) if 1 < (S G C ), 

1 . , J 

/>i=l -—and pg—i - — 

Admittedly, we can provide no pnma facie 
justification for this index, but we may judge its 
usefulness by companson of two hypothetical 

dimensions A and B having S G C s of j and 3 
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Broken line males Full line females 


rcsjwtiNely Trunk length is then increasing itself 
at three times the rate of 4, and B is growing three 
imK as fast as trunk length The equal allometry 
IS showTi b> the p dcn\ati\cs 


for A,p- 


= (SGC -l)=-£ 
3 


for p = 1 


■— . 2 
(SGC) 3~^T 


The figures set out in Table IX (p 171) appear 
justifj the restneted use of this dence, whi 


preserves the ordinal rank of the S G C s though 
their absolute magrutudes are not directlj com- 
parable, and of course faalitatcs the companson of 
positise and negative coefiiaents 

4 The Relatimti of Au-omftric Growth 

At this stage it is pertinent to comment on 
dangers inherent in conclusions from grouah 
gradients referable to indiscnminatcK chosen bodib 
dimehsions As before ssc can wntc fo' each 



TABLE Vm 

Phases of SpEcind Growth 
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TABLE DC 


INDIOES ,OF AlLOMETRY (Pfi AND Pg) FOR SEPARATE PHASES OF SPECIFIC GROWTH 


1 

Dimension 1 

Boys 

j Girls 

Pubertal Age (years) 

1 

Pb 

Pubertal Age (years) 

Pg 

Weight 

(-4 5H3 5) 

' 1 

0 6991 

(-2 5H+5 5) 

0 6774 

Height 

(-4 5)-(+3 5) 

j 0 1625 

1 (-2 5H+5 5) 

-0 0749 

Sitting height 

(-4 5H+3 5) 

-0 0313 

(-2 5H+5 5) 

-0 1405 

Thorax arcumf (nipple) 

(-4 5H+3 5) 

0 1334 

i (-2 5H+5 5) 

0 2647 

Thorax arcumf (xiphoid) 

(-4 5)-(+3 5) 

■ 0 0076 1 (-2 5H+5 5) 

-0 0989 

Abdominal circumference 

(-4 5)-(+3 5) 

1 0 0028 

(--2 5H+5 5) 

-0 0761 

Total arm length 

(-4 5H+1 0) 
(+1 OH+3 5) 

i 0 2951 1 

-0 1493 1 

(-2 5H+1 5) 
(+1 5H+5 5) 

0 1987 
-0 1894 

Arm length 

(-4 5H+1 o') 1 
(+1 0)-(+3 5) 1 

1 0 3221 i 

1 -0 2147 1 

1 (-2 5H+1 5) 
j (+1 5H+5 5) 

0 3007 

I -0 4309 

Hand length 

(-4 5H+3 5) 1 

0 0916“ 

(-2 5H+5 5) 

-0 2075 

Leg length \ 1 

1 

(~4 5H+1 0) 
(+1 OH+3 5) 

1 0 3095 

, -0 13)4 

(-2 5H+1 5) 

1 (+1 5H+5 5) 

0 2908 
-0 3739 

Trunk depth ! 

1 

(-4 5H+0 5) 
(+0 5H+3 5) j 

-0 1995 

0 2679 


-0 0428 

Neck girth 

(-4 5)-0 

0 -<3 5) 1 

i -0 3672 

I 0 2672 

(-2 5)-(+0 5) 
(+0 5H+S 5) 

-0 6615 
-0 2784 

Trunk width 

1 

(-4 5H+3 5) 1 0 3303 

1 

1 

(-2 5H+1 5) 
(+1 5M+5 5) 

-0 4525 
-0 2442 

Bisacromial width 

(-4 5H+1 0) j -0 2825 ) (-2 5H+I 5) 

(+1 OH+3 5) 1 0 2592 i (+1 5H+5 5) 

0 2582 

0 0568 

1 

Bispinous width 

(-4 5H+0 5) ; -0 1597 ' (-2 5H+2 0) 

(+0 5H+3 5) j -0 7779 i (+2 OH+5 5) 

-0 1082 

I 0 4307 

Cephalic length 

(-4 5^0 

0 -(+3 5) 

1 -0 8049 (-2 5H+2 0) 

1 -0 4172 (+2 0)-(+5 5) 

-0 7304 
! -0 9755 

Cephalic breadth 

(-4 5H+3 5) ' -0 7477 , 

(-2 5H+1 0) 

' (+1 OH+3 0) 

(+3 0)-{+5 5) 

-0 7286 
-0 9416 
-0 3579 


phase of growth of a dimension A (ordinate) 
rclatnc to a second dimension B (abscissa). 


cither 

An'~ 

-^AB 

m 

(0 

or 

A^^ 

-•^AB 


fit) 

Thus 

dA„ 

An 


dBn 

Dm 

(ill) 


BAf_ dBf 
Af ^ AB Bf 


(!' > 


We here designate parameters ^AB 
being linear gradients referable to the cour«;c of 
relative (i e logarithmic) growTh of bo\s and girh 
rcspcctiveU, as the rclatnc rauo between 

dimensions A and B for males and females NSc 
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TABLE ^ 


Relative Growth Ratios and Constants for Selected Pairs of Dimensions 


Dimensions 

\ 

Boys 

Girls 

4xB 

Pubertal Age 

bjs 

Bab 

100 (l-R*) 


Pubertal Age 

gAB 

Jas 


r j 

Bisacromial width 





- 

(-2 5H+0 5) 

5 8482 

1 48(10-’) 

4 50 

0 597 

X 

(-4 SH+S 5) 

0 9606 

1 078 

1 54 

0 986 




Neck girth 





(-bO 5H+5 5) 

1 2544 

0 4921 

2 14 

0 958' 

( 

Bispmous width 

(-4 5H+0 5) 

1 2490 

0 1237 

8 61 

0 836 

(-2 5H+2 5) 

1 5141 

0 0549 

0 68 

0 984j 

X 

Neck girth 

(+0 5H+3 5) 

0 2004 

4 283 

8 82 

0 512 

(+2 5H+5 5) 

2 4395 

0 0024 

1 89 

0 926| 

Cephalic length 






(-2 5)-f+2 0) 

0 4880 

3 552 

4 59 

jm 

X 

(-4 5)-(+3 5) 

0 3504 

5 653 


0 981 





M 

Neck girth 





(+2 0)-(+5 5) 

0 0218 

16 82 

1 73 

m 

Weight X Height 

(-4 5H+3 5) 

2 7787 

0 00107 

2 41 

0 994 

(-4 5)-(+3 5) 

3 3499 

0 0001 




6 =rcIaUvo growth ratio between ditneosioM /( and 5 growth ratio 100(1 i?^)=goo<lness-of fit critenon* 

i 7 = relative growth constant /.o— relative growth constant. r=product moment coefiSaent of correlation. 

* AS 


use H and 7 as corresponduig relative growth 
AS AS 

constants Relevant data for such selected com- 
parisons appear m Table X, m which values 
of 100 (1-i?^) justify the use of hnear sum- 
manzmg trends Fig 5 (opposite) shows the course 
of growth along three diphasic dimensions relative to 
neck girth, which also exhibits a diphasic pattern 
of growth Wherever we plot two diphasic dimen- 
sions inter se, we observe, with reference to the 
discontmuities, the effect of either reinforcement 
(growth-rates change m opposite directions) or 
cancellation (both mcreasmg or decreasmg) The 
latter may be complete or partial 

On the threshold of puberty m the male, neck 
girth, bisacromial width, and cephahe length alike 
enter upon a phase of more mtensive growth, while 
growth of the bispmous dimension decreases Neck 
girth and bispmous width of the female, in contrast 
to bisacromial width and cephahe length, undergo 
a spurt Interpretation of Fig 5 in the hght of these 
IS simple against the background of mformaUon we 
denve from choice of an appropnate sexually 
mvanant dimension It is true that we could 
justifiably make companson of gro\Vth along any 
dimensions we choose by always using the same 
abscissa, e g relative to neck girth in Fig Sa, b, and 
c, but this would be of limited utility because of the 
falhbihty of compansons beUveen groivth rates of 
correspondmg dimensions in alternate sexes For 
instance, we should be tempted to conclude that a 
dimension A basing the same growth-rate wth 
respect to the neck in both sexes was sexually 
mranant, ue should be unable to come to any 
decision on this question if we uere ignorant as to 


whether m fact increase of neck girth was itself 
sexually mvanant — a condition for the conclusion 
stated 

The weight-height relationship is often cited as a 
parameter descnptive of bodily habitus, and the 
expression IF cc ^3 is held to be definitive of this 
relationship Table X mcludes the parameters of 
the growth equation together with the estimates of 
conformity to a hnear trend The estimated 
relative growth rafio of weight to height, 2 78 for 
males and 3 35 for females, is evidently a sexually 
differential characteristic In this connexion a 
confirmatoo' technique suggests itself If we 
designate the S G C s of dimensions A and B for 
boys as h and b respectively, 

A B 


then 

and 


dA„ 


= b. 


B„ B 


dT/n 

dT„ 


so that, other things being equal, 

dA„ dBm 

Am 



The quahfication is necessary smee the argument 
assumes that the residual variation about the linear 
trends for A and B is negligible and that there is no 
special conformity or retro-action between A and B 
which would not show in estimations of growth 
rates relative to trunk length We shall obtain 
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(a) CEPHALIC LENGTH by NECK GIRTH (cmj 


Bdocromcl 

W:dth 


(b) BISACROMIAL WIIJTH by NECK GIRTH (cm) 


I 30 
Nfck Girih 


(C) BISPINOUS WIDTH by NECK GIRTH <cm) 



» 30 34 

Gfflh 

e,wman(dl BISPINOUS WIDTH by BISACROMIAL WIDTH fern.) 

V/4ih ' / 

95 , / 


30 

^*^*1 G»fih 


B-n'TwSl ^ 

sh^lne‘^Tn<!c\'elrth as for companng grovslh rates ,n' UiT Uso sexes {oHO. 

contn... p,„cms or .h”.? St„S ^ 

Broken line males Full line females 


approximate agreement with the formal postulate 
of equation (\) where there is close correlation of 
growth procxsscs of the dimensions A and D and 
run ength, and more divergence where the 
summanring trends of which 6, h and h are 

panmeters arc less exact altholigh^ each m''fv be 
well" ^5 G C s for height and 

prowl 1, 'he relative 

P h ratio for these dimensions inter se hav c been 


tabulated (Table XI, overleaf), and it wall be seen 
that there is a stnkingly close agr(x:ment, which 
enhances the vahditj of the method we are exploiting 

Application of the same procedure to other pairs 
of dimensions shows that the approximations and 
assumptions in the confirmaton. technique arc not 
alvvavs justified (Table XI) Furthermore the age- 
delimitations of the discrete phases of growth do 
not alvvavs conform for the two regions in question. 
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TABLE XI 

Comparison of Ratio of S G C s with Relative Growth Ratio 


1 

A^B \ 

1 

1 

Sex 

Phase 

(SGC)^ 

(SGC)^ 

(SGC)^ 

Relative 

Growth 

Ratio 

1 

(S G C )£ 

Weight ' 

X I 

M 

(monophasic) 

3 3240 

1 1936 

1 

2 7849 

2 7787 

- Height 

F 

(monophasic) 

3 0928 

0 9251 

3 3432 

3 3499 



1 

0 6328 


0 1904 

1 0 2352 

Neck girth 

M 

1 

1 

3 3240 



X 


2 1 

1 1 3646 

1 

1 

0 4107 1 

1 

0 3432 

1 

1 ' i 

0 3385 


0 1094 

0 1000 

Weight 

F ‘ 

1 

1 

3 0928 1 




1 

2 1 

0 7216 


0 2333 

0 2351 



1 

0 8403 

0 6328 

1 3279 1 

1 2490 

Bispinous width 

M 






X 

1 

2 

0 2221 

1 3646 

0 1628 

0 2004 


1 1 

0 8918 

0 3385 

2 6346 1 

1 5141 

Neck girth 

F 







1 

2 1 

1 7571 

0 7216 

2 4350 

2 4395 



I 1 

0 195L 

0 8403 

0 2321 

0 1678 

Cephalic length 

M 




1 




2 

0 5828 

0 2221 

2 6240 1 

1 4357 



1 

0 2696 

0 8918 

0 3024 

0 2903 

Bispinous width 

F 








2 

0 0245 

1 7571 

0 0066 

0 0023 


so that in effect we may be comparmg the ratio of 
the S G C of dimension A over a period of a: years 
to that of B over y years with the relative growth 
ratio of ^ to R over years 
An alternative confirmatory techmque is a 
corollary to equation (v) If the S G C s for a 
dimension A, for the whole age-penod, for boys ^yj^g^ce 
and girls respectively are and S^, 


^Afjx 

dT„, 


dTf A 
6 dA,„ dT^’ 


TABLE XU 

Comparison of Ratio of S G C s with Sexually Differential Growth CoEFnciENT 


Dimension A 

\ 


SGC 


1 

gA 

— It 
bt 

\ 

L 



1 

bA 

Weight 

3 3240 

\ 3 0928 

0 9304 

1 0 9134 

0 9149 

Hci^t 

1 1936 1 

0 9251 

0 7751 

0 7609 

0 7418 

Sitting height 

0 9687 

' 0 8595 

0 8873 

0 8711 

0 8656 

Thorax (xiphoid) 

1 0081 

0 9011 

0 8939 

0 8775 

0 8720 

Thorax (nipple) 

1 1537 

1 3599 

1 1787 

1 1571 

1 1623 

Abdominal arcumference 

1 0033 

0 9239 

0 9209 

0 9040 

0 8975 

Hand length 

I 1007 

0 7925 

0 7200 

0 7068 

0 7195 


b =SGC (male) of dimension /< /^—sexually differentia] growth coefficient of dimension /Y 

G C (female) of dimension A /^=scxuall> differential growth coeffiaent of tnmV length (^rr^ I) 
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changes in its nature and extent pan passu with 
constant or changing phases of heteroplasia To' do 
this we have constructed an index of sexual di- 
morphism (s) analogous to the indices of heteroplasia 
(see equations (vi) to (viii)) For a dimension A, 
with the usual notation, 

1 Excess size of female dimensions over male 


s= 


1 e 


2 Mean size of dimension m the two sexes 
Af — Ant 


s = 


Af+Am 

It IS not possible to construct an index which has a 
convenient range and also retains a precise signifi- 
cance in terms of relative size The mdex s has in 
practice a limited range, and a value of zero signifies 
isomorphism So defined, positive dimorphism 
signifies larger size of the female m the relevant 
dimension, negative dimorphism the reverse 

We have seen that we may distinguish three 
phases of differential growth in the age range 
studied (i) both sexes are prepubescent, (u) girls 
only have entered upon puberty, (m) the process 
has already started m both sexes Table XIII 
exhibits values of s for the youngest chronological 
age-group in the sample, for the estimated ages of 
onset of each succeedmg new phase of relative 
growth, and for the upper age hmit of our records 
Examination of this table reveals what we might 
expect 

(а) The index ^ is lower at the beginning of puberty 

in females than at the start of the age range, 
i e girls are m general smaller relative to boys 
at 1 1 25 years than at 8 75 Indeed, at the 
time of onset of puberty in girls, their size 
IS absolutely smaller than boys of the same 
age along all dimensions studied except 
shoulder width, hand length, and leg length 

(б) When girls have been pubescent for two years 

and boys are on the verge of the process, they 
are bigger than boys along most dimensions, 
and where sull absolutely smaller, are less so 
than they were two years previously, the only 
exception being referable to trunk width 
(c) For our oldest age group there is again a 
preponderance of negative indices, boys arc 
bigger than girls at this age along all dimen- 
sions except bisacromial and bispinous 
widths 

Computation of the proportionate size of pairs of 
dimensions at particular ages (Table XTV, opposite) 
gives an immediate clue to the somatic outline 
characfenstic of each sex Trunk length contnbuted 
slightly more to total stature m boys than in girls in 
the youngest age group and less in the oldest age 
group This IS en rapport with la) a smaller pro- 
portionate contnbution of leg length m young boys 
than in girls of the same age group, (i) the reversal 


of the situation for the older ages, (c) what our 
figures disclose concemmg growth bf legs relative to 
trunk In short, there is greater emphasis on trunk 
m the contour of the prepubescent boy and on legs in 
that of the prepubescent girl Dunng the course of 
puberty, the picture changes Boys become pro- 
portionately longer in the leg than girls Arms of 
boys are throughout proportionately longer than 
those of girls, and the female arm is appreciably 
shorter m relation to the leg than is that of the male 
Trunk width becomes proportionately larger in boys 
and smaller in girls, and trunk depth is consistently 
greater in boys Bisacromial width becomes 
proportionately greater in girls and less in boys, 
but there are indications which pomt to a reversal 
of these trends subsequent to the age of our oldest 
group Bispinous width of boys becomes smaller 
m relation to trunk length while that of girls remains 
fairly constant 

6 Morphogenetic Patterns of Sexual 
Maturation 

If we attribute the Inception of a new phase of 
growth at puberty to a specific stimulus mcident to 
the sexual metamorphosis, we can convemently 
subsume our dimensions within the following 
fourfold taxonomy 

Type 1 Growth monophasic in both sexes 

Type 2 Growth monophasic m males, diphasic 
(or tnphasic) in females 

Type 3 Growth monophasic m females, diphasic 
in males 

Type 4 A Sexually concordant diphasic growth 
B Sexually discordant diphasic growth 

Our main findings for each dimension studied, 
thus classified, appear m Table XV (overleaf) 
In almost every case, our cntena of reliability 
vindicate what the figures convey Against this 
background we are m a position to present a more 
coherent picture of sexually differentiated growth 
To avoid penphrasis, it is necessary to emphasize 
that all statements which follow refer to group 
averages m contradistmction to individuals 

Trunk — The depth of the trunk does not greatly 
alter proportionally in either sex Younger boys 
(age 8 75) are isomorphic with girls m length, and 
are both thicker and broader (at all levels measured) 
With increasing age, length remains umform, boys 
continue to be thicker than girls and become 
increasingly broader Trunk width forms an 
increasingly greater proportion of thorax circum- 
ference at the nipple in boys (Table XIV), a fact 
which IS responsible for the unexpectedly high rate 
of increase of the latter dimension in boys and its 
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TABLE XIV 

Proportionate Size of Selected Dimensions 


Boys j Girls 


Ratio for Age (years) ' Ratio for Age (years) 


‘ 8 75 

11 25 13 25 1 16 75 1 8 75 

11 25 ! 

13 25 

16 75 

Sitting height I 

Height 

0 5269 

1 ! 

0 5246 1 0 5218 ! 0 5363 

1 

0 5269 

0 5290 

0 5205 

Trunk length 

Height 

1 

0 3214 

0 3223 1 

1 

1 

1 

0 3131 1 

1 

0 3178 j 

0 3168 

/ 

0 3213 

i 0 3244 

! 0 5246 

Height 

0 5361 

0 5409 

0 5518 

0 5306 

0 5445 

i 

0 5452 : 

0 5448 

length , ^ , 

Trunk length 

1 6680 

1 6781 j 

1 

1 7622 I 

1 

t 

1 6695 

) 

1 7189 j 

1 

i 1 6970 

1 

1 6770 

Total arm length | , 

Trunk length ' 

1 3959 

1 

1 4153 j 

] 

1 4736 

1 3458 

1 

1 3578 

i 

1 

1 1 3487 

1 

1 3366 

Hand length ( ^ 

Total arm length 1 

I 

1 0 2575 

1 

0 2559 

1 

1 0 2530 

0 2846 

0 2808 

1 

0 2739 

0 2662 

Leg length , ^ 

Total arm length 

1 1949 

1 1857 ! 

t 1 

1 

1 1 1958 1 

1 

i 1 

, 1 2405 1 

1 2660 1 

1 2582 

1 1 2547 

Trunk width J 

Trunk length j 

0 3990 1 0 3915 

0 4092 

0 4553 

0 3928 

0 3847 

0 3618 

1 

0*3673 

! 

Trunk depth j 

Trunk length i 

0 3483 

0 3475 

0 3396 

j 0 3718 

0 3329 

0 3259 

0 3288 j 0 3304 

Trunk width 1 , , 

0 2586 

Thorax circumf (nipple) 1 

0 2701 

0 2685 

1 

0 2803 

0 2606 

0 2556 

i 

I 0 2333 1 0 2273 

1 

Bisacromial width i _ 

— ; ‘ 0 6263 

Trunk length 1 

0 5902 

0 5803 

1 0 6097 

1 

1 

0 6498 

t 

0 6664 

1 0 6525 

1 

j 0 6662 

Bispinous width , „ 

— _ 1 0 1802 

Trunk length 1 

0 1748 

0 1763 

0 1652 

0 1806 

1 

0 1776 

0 1737 1 0 1832 

’ Bispinous width 

Bisacromial width 

1 

0 2878 

0 2963 


0 2710 

0 2779 

0 2666 

i 

^ 1 

0 2662 1 0 2750 

t 

1 


isomorphism m spite of the effect of inclusion of the 
female breasts Trunk width also progressively 
increases in boys m relation to trunk length, and 
decreases in girls Trunk depth is greater in 
proportion to length m boys and tends to become 


increasingly so Vertically and honzontally in the 
dorsoventral plane, there is a sharp spurt of gro 
at the begmning of puberty m either sex, but tru 
width appears to respond to a specifically ma e 
stimulus 
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TABLE XV 


Balance-Sheet of Pubescent Growth 


Dimension 

Sexual Heteroplasla 

Sexual Dimorph 
ism 

^ Allometry 

Phase 


8 75 
years 

16 75 
years 

Female 

Male 

Prepub- 

escent 

$ pubes- 
cent 
prepub- 
csccnt 

Pubescail 

/ 

8 75- 
16 75 
years 

Pbascl 

Phase 2 

1 

1 

Pubertal 
age at 
inception 
of new 
phase 

1 Phase 1 

Phase 2 

Pubertal 
age at 
inception 
ofnerr 
phase 

TnmL length j 

- 

+ 4* 

— 

0 

0 

0 

0 



/ 

0 

0 


J 

Monophadc in both lexes 
Weight 

Height 

Sitting height ) 

Thorax drc. (nipple) 
Thorax drcL (xiphoid) 
Abdominal arc. 

Hand length 

0 

0 

0 

4' 4- 
4- 

4-4- 
+ 4- 
+ 4- : 

4'4' 

1 + 1 

ZZ \ 


4* 

4- 

0 

® 1 

4- 

4- 

0 

4-4-4- 

0 

4- 

0 

0 ; 

1 

1 

1 

i 

4-4-4- 

4- 

0 

4- 

0 

0 

0 



Mopophasic inmiales 


i 

1 



1 

1 1 

1 





PoiyphasiC m females 













Trunk width 

— 

— 

— 


0 

— 


— 

+1 J 

_L 


1 

Cepbahe breadth 

0 

0 

0 

0 

— 

— 


foj 

1 4-1 0 

— 



1 








(b) -- 

+ 3 0 




( 

Motiophasic in females 1 


1 


■1 









Diphasic In males 


4' 4^ ! 



) 








Tnml. depth 



— 

III 


— — — — 

0 



— 

+ 

+0 5 

Diphasic m both seses ^ 


1 







■jH 




Sexuall} concordant 













Total ann length 

— 

+ 1 

— 

— 

0 

— 

4- 

— 

^E9Kfl 

+ 

— 

+ 1 0 

Arm length 

— 

+ I 

— 

— 

0 

— 

4- 

— 


4- 

— 

+ 1 0 

Leg length i 

— 

4- 

— 

— 

+ 


4- 

— 

HSvfl 

+ 

— 

-t-1 0 

Neck gfith 1 

— 

+ 



— 

— 


— 


HjU 

— 

4- 

0 

Sexually discordant ' 
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Bisacromial width 

+ + 

4* 4“ 

— — 

0 

4- 






+ 

+ 1 0 

Blspinous width 


4* 4- 

4- 4" 4" 4- 

+ + 

0 




KSmd 


— 

+0 5 

Cephalic length 

4* 

4- 

— — — — . 

— 

■1 


28 

BBH 


BB 


0 


It IS unfortunate that measurements are lacking 
for trunk width and depth at the level of the umbih- 
cus Such data might well reveal an underlying 
sex dilference in body shape as at mpple level 
In this context, it is also appropnate to call attention 
to the partition of total stature between head-plus- 
neck, trunk, and legs Table XTV shows that trunk 
length contributes rather less than one-third to 
total height, and that the ratio tends to decrease 
slightly m boys and to mcrease m girls Throughout 
our age-range, sitting height is a httle over half of 
total stature of boys and girls ahke The ratio is 
greater for boys than for girls of the youngest age 
group, but the two differ little in the oldest group 
Proportionately, the leg of a girl is somewhat longer 
than that of a boy at all ages It contnbutes just 
over 50 per cent to total height and increases 
relative to height m both sexes Both trunk length 
and leg length of girls mcrease m proportion to total 
stature while the proportionate contribution of 
sitting height decreases We may infer, therefore. 


that the cbntnbution of head-plus-neck to total 
height undergoes a shght progressive decrease in 
the female Leg length of boys becomes greater 
relative to height, while sitting height and trunk 
length decrease their contnbution to total stature 
Seemingly, therefore, head-plus-neck height does 
not change appreciably 

Limbs — Growth of arm length (to wnst) and leg 
length (to ankle) alike accelerate at the beginning of 
puberty (c 11 25 and 13 25 years in girls and boys 
respectively), i e at the same time as, and m the 
same proportion to, acceleration of trunk length 
There is subsequently a decrease of relative growth 
Thus the hmbs are synchromzed m showing an early 
falhng-off of growth, with early attamment of their 
size limit Less certainly, the hand shows a similar 
tendency for early dechne of relative groivth Since 
the hand of younger girls is longer than that of boys 
of the same age, total arm length is isomorphie for 
the group aged 81-9 years Subsequently, the male 
hand grows more rapidly than the female, and total 
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ann length is greater m boys for our oldest group 
The leg of the female is considerably longer m 
relation to the arm (mcludmg hand) than is that of 
the male (Table XIV) throughout our age-range, 
whilst both increase more rapidly m relation to 
trunk length in boys 

Arm length has an S G C of I 47 m boys, sub- 
sequently falling to 0 79 some time after the onset 
of puberty, the corresponding figures for girls being 
1 43 and 0 57 TheSGC of hand length, concem- 
mg which there was insufficient evidence for the 
putative second phase of diminished growth, is 
I 10 for boys and 0 79 for girls, a lower net rate of 
relative growth than that of arm length The 
allometnc approach thus offers substantial evidence 
to support the postulate of a proximal-distal 
gradient of growth-potential This may signify that 
the more distal part of the organ grows more slowly 
than the proximal region, or that it is more refractory 
to stimuh 

Head — The scatter of each of our three cephalic 
measurements is greater than for most other 
dimensions From what has been said in Section 3, 
we should expect cephahc length to become greater 
relative to cephahc breadth in boys and the converse 
to be true of gnls Fig 6 depidts the trends and Table 
XVI presents the numencal data There is for boys 
a shght decrease and for girls a lower rate of mcrease 
of the cephahc index (C f ) relative both to age and 
to trunk length By plotting the Cl for girls 



Cephahc Index 


TABLE XVI 
Cephauc Index 

Trends in Reiation to Age and Trunk Length 


) 

i Slope 


j Boys 

Girls 

Cl xAgc 1 

1 -0 1516 

1 -f 0 0257 

Cl xTrunk length 

1 

-0 0853 

+0 0144 


against that for boys on a loganthmic scale, it is 
impossible to discern any concurrence between the 
sexes Our results substantiate the general conclu- 
sion that the mean C I increases in a female popula- 
tion and decreases in a male population, and that 
the two trends cross dunng puberty at the estunated 
age of 12 years In other words, boys seem to be 
more dohchocephalic than girls before the age of 12, 
and after 1 2 more brachycephahc, but the vanabihty 
which our observations disclose, whether attnbutable 
to insufficient refinement of measunng techmque or 
inherent in the population (or, as is more likely, 
ascnbable to both), compels us to state this conclu- 
sion with caution 

Fig 7 (overleaf) is a calendncal visualization of 
our estimation of the time relations of the mam 
features of the sexual metamorphosis, mcludmg 
those mvesbgated m Part I of the present studies 
Dimensions specifically exhibitmg a spurt or 
decelerabon relative to trunk length have been 
distinguished by asterisks At the upper limit of our 
sample, 1 7 years, growth is contmuing m both sexes, 
presumably at decreasing absolute rates As 
growth slows dowTi, allometnc analysis may become 
increasingly unrehable as the relative fluctuation of 
measurements tends to increase 

We define the onset of puberty arbitrarily as the 
age at which the first quahtauve mdication appears 
We have seen that this comcides with a spurt of 
growth along certain dimensions, and there may 
well be other and earher signs of pubescence outside 
the scope of our observations Our method of 
estimating the age at which growth accelerates is 
/subject to an error of about six months, bemg 
dependent on the localization of discontmuibes m a 
diphasic or tnphasic pattern of growth With due 
regard to this caveat, sahent features emerging from 
a study of time relations are (a) that girls anticipate 
boys by 2-2^ years m the onset of sexual maturation, 
(b) that m both sexes successive manifestabons of 
puberty may overlap, (c) that with respect to 
allometnc growth boys appear to undergo a more 
mtense process of shorter total duration 
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The previous communication (Hogben and others, 
1948) focused attention on sex-specifiaty of pubes- 
cent growth of the bispinous and bisacromial 
dimensions and neck girth Provisional conclusions 
there advanced were (i) that a male hormone is 
decisive for neck growth, (u) that a female hormone 
is decisive for accelerated growth of the pelvis, 
(m) that the male and female gonads may exerase 
a contrary influence on bisacromial width, possibly 
indicative of the existence of a male growth-pro- 
moting and a female growth-retarding hormone 
If sex hormones alone are mdeed responsible, 
directly or mdirectly, for the secondary charac- 
tenstics of the sexual metamorphosis, we have at our 
disposal several possible hypotheses, of which it will 
suflSce to speafy three (u) the secretion of a 
difierent hormone by each sex, the two havmg some 
eSects m common, others opposite, (h) the produc- 
tion of two hormones by each sex, one sex-specific 
and one common to males and females, (c) a quan- 
titative difference between the relative concentrations 
of two hormones, each present m each sex At the 
same time we must allow for the possibihty, and 
indeed the hkehhood, of speaal, and sexually 
differential, threshold responses of specific regions 
or organs to one and the same hormone It is 
somewhat unhkely that the female pelvis would be 
stimulated to mcreased gronih, and the male pelvis 
to retarded growth, as a result of the activity of the 


same hormone m the same, or even in different, 
concentrations Similar considerations apply to 
shoulder width and cephahc length 
Whilst we can come to no defimte conclusion, 
the most attractive hypothesis we might formulate, 
if exclusively to explam our own results, is (b) above 
The widely-held, but not safisfactonly established, 
conception of the presence of closely related groups 
of androgens and oestrogens m different relative 
intensities m the two sexes is en rapport with, but not 
a necessary condition for, our findings Androgens 
are commonly held to have a growth-stimulating 
and tnchogemc effect, and may be associated with 
our postulated common factor whilst oestrogens 
have effects speafic to the female A more satis- 
factory possibility is that the presence of the andro 
gen group of hormones is assoaated with the 
features of puberty common to both sexes and 
specific to the male, and that oestrogens are largely 
responsible for specifically female characteristics 
This hypothesis is supported circumstantially by our 
analysis, as well as by evidence both from expen 
mental physiology and from endocrine pathology, 
nor should we forget that production of androgen- 
hke substances as well as oestrogens by the ovaiy 
has been estabhshed more conclusively than the 
existence of both groups m the male Also the more 
gradual onset of the growth spurt in the female may 
be due to a lower concentration of androgens, either 
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relatively or absolutely, than m the male Until 
a critical appraisal of the literature relating 
to expenmental physiological and pathological 
approaches to the study of sex hormones has been 
made, and augmented by crucial experiment, it will 
not be possible to formulate a more satisfactory 
explanation of causal mechamsms operative dunng 
puberty It is not even possible to assert with 
confidence that the accelerated growth of the body 
at puberty is a direct result of gonadal secretions, 
increased secretion of the antenor lobe pituitary 
growth hormone may be the immediate stimulant of 
pubertal growth It is, however, convenient, within 
the hmits of the information at present at our 
disposal, to regard the events shown m Fig 7 as 
consequent upon the onset of the secretory activity 
of the ovary and the testis 
We have demonstrated that the event usually 
taken as the signal of puberty m females, the onset 
of menstruation, does not in fact occur until over 
two years after other diacntical events It appears 
that the cychcal activity of the ovary is a threshold 
effect of hormone concentrations, and this is 
supported by the frequent irregularities of the 
menstrual cycle dunng adolescence Defimtion of 
the onset of puberty by menarche, though etymo- 
logically permissible, is physiologically misleading 
It IS outside the range of the present communica- 
tion to discuss relative somatic proportions of males 
and females in the adult state, but an interesting 
possibility suggests itself to explain the larger size 
of the adult male, already apparent m our oldest 
age group At the age of 9, girls exceed boys in 
height, weight, and several other dimensions repre- 
sentative of body size in general, and at the beginmng 
of puberty there is in both sexes a spurt in growth 
of the body as a whole According to the bulk of 
pubhshed evidence, absolute growth follows an 
approximately logarithmic curve In any case it 
slows down after acceleration at puberty, and 
eventually comes to a standstill approximately 
10 years later Since boys start puberty Uvo years 
after girls, we might expect them to stop growing 
later Other things being equal, men might well 
therefore be, a? in fact they are, larger than women 
m virtue of two additional years of prepubertal 
growth, but possibly also contributory to the 
greater size of the human male is a slightly greater 
intensity both of prepubertal growth and of the 
pubertal spurt 

Conclusions 

' 1 The allometnc equation y=A:x* IS satisfactory 
as an empmcal method of analysis of the morpho- 
genetic pattern of human prepubertal and pubertal 
development 


2 Special attention should be focused on the 
method of curve-fitting in the application of this 
and other growth equations A method of fittmg 
(least square-perpendiculars) has been found more 
suitable and is also satisfactory vis h vis goodness-of- 
fit catena 

3 Females start puberty 2-2^ years earlier than 
males, the inception is marked by the start of the 
enlargement of the mammary glands in the female and 
by the appearance of pubic hair in the male, con- 
cunently with the onset of a tempo of more intense 
growth along nearly all dimensions in both sexes 

4 Trunk length is virtually a sexually invanant'^ 
dimension with reference to rate of growth and 
absolute size, and is therefore de facto a suitable 
basis for the companson of specific growth rates of 
other dimensions in the same and opposite sexes 
Accordingly, we speak of the specific growth rate 
of a particular dimension as its growth relative to 
that of the trunk 

5 Dunng puberty, there is no noteworthy 
alteration for either sex of the tempo of growth 
of the following dimensions relative to trunk length 

Weight 
Height 
Sitting height 

Thorax circumference (at nipple and xiphoid 
process) 

Abdominal circumference 
Hand length 

6 Change of the specific growth rate at some 
time dunng puberty is charactenstic of certain 
dimensions as indicated below 

(o) in females alone 

Trunk width (acceleration) 

Cephalic breadth (retardation one year 
after, and acceleration three years after, 
inception of puberty) 

(6) in males alone 

Trunk depth (acceleration) 

(c) in both sexes 

Arm length, with and without hand 
(retardation) 

Leg length (retardation) 

Neck girth (acceleration, more intense in 
males) 

Bisacromial width (acceleration in male, 
retardation in female) 

Bispinous width (retardation in male, 
acceleration in female) 

Cephahc length (acceleraUon in male,i 
cessation of growth in female) 

7 Limb growth (arm and leg) undergoes a spurt 
at the onset of puberty and declmes thereafter more 
steeply than growth of the trunk 



182 


JR H CAWLEY, J A H WATERHOUSE, AND HAMILTON HOGBEN 


8 The following dimensions exhibit a well- 
defined heteroplasia in our age range 

(o) Positively heteroplasic (female grows faster) 
Bisacromial width (prepubescent* only) 
Bispinous width (postpubescentt only) 

(b) Negatively heteroplasic (male grows faster) 
Hand length 
Trunk width 

Arm length (with and without hand) 

^ Leg length 
Neck girth 

Bisacromial width (postpubescent) 
Bispmous width (prepubescent) 

Cephahc length (postpubescent) 

9 The followmg dimensions are charactenzed 
by sexual dimorphism in childhood (at 8 75 years) 

(fl) Positive (larger size in female) 

' Weight , 

Height 

Abdormnal circumference 
Leg length 
Bisacromial width 
(h) Negative 

Trunk depth 
Neck guth 
Cephalic length 

Thorax arcumference (xiphoid process) 
Cephalic breadth 

10 The followmg dimensions are significantly 
dimorphic m adolescence (at 16 75 years) 

(o) Positive 

Bisacromial width (dimorphism decreasmg) 
Bispmous width (dimorphism increasing) 
(h) Negative 
Wejght 
Height 
Sitting height 
Abdormnal circumference 
Leg length 
Trunk length 
Trunk depth 
Neck girth 

Arm length (with and without hand) 
Hand length 

Thorax circumference (xiphoid process) 
Cephahc length 
Cephahc breadth 

11 From these conclusions it is possible to 
derive a composite picture of differential body-shape 
with reference to sex (a) males become thicker and 
, broader m the trunk, and longer m the leg, than 
females, (6) thoracic circumference becomes slightly 
greater in males, because the increased trunk depth 

• before the inception of puberty 
t after the inception of pubertj 


and width compensates for the enlargement of the 
breasts in the female 

12 Cephahc measurements (length, breadth, and 
bizygomatic width) show more vanabdity between 
mean values for successive age-groups, especially 
m males, than is charactensdc of other dimensions 
Bizygomatic width is greater m girls but shows too 
much fluctuation to be amenable to satisfactory 
estimation of relative growth Over the whole 
range of 8^17 years, the cephahc index shows a 
shght increase m girls, but at 12 years there is no 
apparent sex difference In so far as our sample is 
representative, we may therefore say that before the 
age of 12 a female population is on the average more 
dohchocephahc than a male population, and that 
after 12 it is more brachycephahe 

13 It IS often stated that the relationship 

between weight and height can be expressed in the 
form ^ Wccm 

A more exact relationship appears to hold good as a 
sexually differential characteristic withm our age- 
*^“6^ males 'wocm^s 

females Iff oc 35 

The growth ratio of weight to trunk length is more 
sexually invariant 

males Iff oc 7'3 32 
females Iff oc 73 09 

14 At the age of 17, boys are larger than gnls 
with respect to all the mam dimensions of the body, 
except pelvic width, shoulder width, and bizygomatic 
width It IS suggested that a contributory cause of 
the larger size of the human adult male is the delayed 
release of the sex hormone (or hormones), with a 
subsequent delay of two years m the final decline of 
body growth, i e the female undergoes two years’ 
prepubescent growth less than the male 

We are deeply indebted to Professor Lancelot Hogben, 
F R.S , who designed the enquiry as a whole and sugges- 
ted the approach explored in this communication, for his 
constant encouragement and advice, and to Miss 
G Haines for prepanng the charts One of us (R.H C ) 
was in receipt of a grant from the Medical Research 
Council dunng this investigauon 
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Introduction 

Of the causes of stillbirths and infant mortality 
which have not shared m the general improvement 
dunng the last fifty years easily the most important 
are the congemtal malformations At the beginning 
of the present century, when ideas about their 
aetiology were turning from mysticism to morbid 
anatomy, their investigation could have been 
regarded as an mterestmg academic exercise, which 
imght add somethmg to knowledge of the intra- 
uterine environment or of human genetics, but 
could make no considerable contnbution to the 
accountancy of preventable deaths This is not 
the position to-day The intervening years have 
added httle to our knowledge of the aetiology of the 
malformations, but the effectiveness of preventive 
measures against other causes of infant death before 
and after birth has enormously altered their relative 
contnbution to the total deaths In the white 
population of New Zealand, for example, they 
recently accounted for nearly one-fifth of the deaths 
under one year (Leitch, 1944), and these figures are 
,bemg approached in this country, where mfant 
mortality attnbuted to malformations has shown 
a shght absolute and a large relative mcrease 
(Table I) Scottish data for stillbirths and first-year 
deaths show that m the six years to 1945, 10 per cent 
of all foetuses that reached viable age were bom 
dead or died m the first year of life, more than 10 
per cent of these deaths were ascnbed to congemtal 
malformations (Table II, overleaf) Expressed 
differently, 1 per cent of all foetuses ahve in the 
28th week of pregnancy died from congenital 
mafformations before the first birthday 

Causation — ^The subject has been reviewed 
extensively (Warkany, 1947, Gruenwald, 1947), 
and it will sufSce to recall the results of the mam 
lines of enquiry In lower animals, where the 

* TTiu researeh was assisted by a grant from the Birmingham 
Unlvcr^ty Students Social Service Fund 


embryos are in mtimate contact with a changmg 
environment, it was readily demonstrated that 
extenial factors can modify the course of embryomc 
development Unspecific physical agents, such as 
X rays, ultra-violet light, mechamcal shaking or 
temperature changes, and a large number of chemical 
agents which inhibit growth, gave rise m a variety 
of species to congemtal deformities The apphea- 
tion of some of this work to the more uniform 
utenne environment of mammals is doubtful, but 
there IS also evidence from the animal laboratory 
that the mammalian foetus may be deformed by 
external influences On the other hand, certam 
malformations in animals are. undoubtedly genetic- 
ally determined, though some of them bear little 
resemblance to the common human defonmties 
It IS difficult to assess the relevance of this evidence, 
much of It on mvertebrates and lower vertebrates, 
to the corresponding problem m man The 


TABLE If 

Quinquennial Infant Mortality Rates for England 
AND Wales (1901-1945) 


Penod 


1901-05 

1906-10 

1911-15 

1916-20 

1921-25 

1926-30 

1931-35 

1936 ^ 

1941-45 


Infant Deaths per 
1,000 Live Births 


Rates expressed as a 
percentage of those 
from 1901 to 1905 


From Con-| 
genital 
Malforma-j 
tions 



From Con- 
genital From all 
Malforma- Causes 
tions 

100 
85 
80 
65 
55 
49 
45 
40 
36 


t MarUn.W J (1949) Bril med J 1 438 
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TABLE n* 


Stillbirth and Infant MoRXALnY Rates tor ScoTLAtw ( 1939 ^ 1945 ) 


Year 

Stillbirths per 1,000 
Total Births 

Infant Deaths per 1,000 
Live Births 

Combined Stillbirths and 
Infant Deaths per 
1,000 Total Births 

Contribution of 
Malformations to 
Total Deaths 

% 

From all 
Causes 

From Foetal 
Defects 

From all 
Causes 

Prom Con- 
genital 
Malforma- 
tions 

From all 
Causes 

From Con- 
genital 
Malforma- 
tions 

1939 

42 2 

5 83 

68 5 

6 35 

107 9 

11 9 

jj 0 

1940 

42 I 

6 09 

78 3 

6 05 

117 1 

11 9 

10 1 

1941 

39 6 

6 53 

82 7 

6 81 

119 0 

13 1 

11 0 

1942 

38 2 

5 71 

69 3 

7 12 

104 8 

12 6 

12 0 

1943 

35 6 

6 07 

65 2 

6 21 

98 5 

12 1 

12 3 

1944 

32 5 

5 93 


5 96 

95 4 

11 7 

12 3 

1945 

33 0 

6 65 

56 2 

5 56 

87 2 

12 0 

13 8 

1939-1945 

37 5 

6 11 

69 3 

6 30 

104 2 

12 2 

11 7 


* Annunl Reports of the Reglstnir General for Scotland (1939-1945) 


importance of the uterme environmeat has been 
stressed by pathologists who have cited the high 
inadence of pathological embryos in ectopic 
pregnancies, and m association with placenta 
praevia where the ovum embeds m or near the lower 
uterine segment It has been suggested that some 
deformities are produced mechanically by pressure 
on the foetus, but this is unlikely to explain the more 
common and more lethal malformations Wec- 
tions m the mother dunng pregnancy have also been 
considered since the report that a history of rubella 
could be ehcited in a number of cases, most 
observations on this subject are open to the cnticism 
that the association may be fortuitous, for as a rule 
the mcidence of the disease m pregnant women who 
produce normal children is unlcnown 
Conclusive evidence about the influence of 
heredity m man is available only for the exceptional 
malformations m which the recorded mcidence m 
families is in accord with the known laws of inherit- 
ance In many other malformations an incidence 
higher than average is observed in the relatives of 
a malformed propositus, but this information does 
not, of course, permit us to separate environmental 
and genetic effects Tivm studies are few, and must 
be interpreted cautiously m view of the special 
difficulty of establishing the homozygosity of a 
umovular pair 

It IS an indication of our increased awareness of 
the difficulties that we are no longer content to 
exarmne as exclusive alternatives the possibilities 
of genetic or environmental causes for most observa- 
tions m human beings In this matter we are 
indebted particular^ to Hogben (1933), who has 
drawn our attention to the extent to which we have 


been misled by the emphasis on experience of 
highly standardized animal stocks, observed in the 
laboratory under carefully controlled conditions 
On existing evidence we can neither support nor 
dismiss the possibihty of a contnbution from 
inhentance to the ongm of most malformations, 
but must accommodate m our conception the 
mterdependepce of genetic and environmental 
variables, svith the attendant difficulty of assessmg 
the relative contnbution of each The congemtal 
malformations have now been considered from this 
viewpomt (Lenart, 1941, Gruenwald, 1947, Pen- 
rose, 1948, Holt, 1948) and the question will be 
exammed more fully m a later commumcahon 

Sources of Data — In coUecUng data on human 
malformations we are handicapped by the fact that 
there are no satisfactory sources of information 
about individuals for whom the malformation is not 
certified as the cause of death We may conven- 
iently consider sources of data in relation to deaths 
at four different penods 

(o) Deaths in utero before the 28/// Week of 
Gestation — Stillbirths are not notified m Great 
Bntain until the 28th week of gestation, | and for 
mformation earlier than this time we rely mainly on 
observations of pathologists who examine the 
aborted foetus (for example, Mall, 1917, Hertig and 
Livingstone, 1944) Inevitably such reports arc 
mcomplete, since only a proportion of abortions 
come to medical attention This source is occa- 
sionally supplemented by matenal which becomes 
available at operations on the pregnant uterus 
(Rock and Hertig, 1948) 

t This date is not the same m ev“cry couniiy 
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TABLE in 

Incidence of Malformations in Hospital Series 


1 

Country, Author,' Place 
and Date ; 

1 

1 

Total Malformations 

Numbers per 1,000 Births 
pf Births 1 (not necessarily 
in Senes fatal) 

Stillbirths due 
to Malforma- 
tions per 1,000 
Total Births 

Neonatal 
Deaths due to 
Malformations 
per 1,000 Live 
Births 

Remarks 

United Kingdom 1 

Malpas, 1937 Liverpool 

' 1 

1 

13,964 ' 21 

1 

— 


[ 50% of malformations 

1 were cerebrospmaL 

Allen, Macaffee, i 
and Biggart, , 
1943 1 

Belfast 1 

i 

6314 j — 


7 3 

1 

49% of malformations 
were cerebrospinal 

Baird, 1947 

Aberdeen | 

1 ' 

3,296 1 — 

4 9 

5 3 

1 Pnrmparae only 

DnUien, 1947 

1 Edinburgh 

1 7,599 i — 

9 3 

5 4 

— 

America ' ' 

Javert and ' New York 

Stander, 1943 

27,000 ^ 29 5 

1 

— 

1 

Includes a number of 
imnor malformations 

D’Esopo and New York 

Marchetti, 

1942 

25,823 1 5 5 

t 



Includes only fatal 
malformations 

Newton and i Bndgeport 

McLean, 1947 I 

; 15,421 8 4 

— 

— 

65% of malformations 
were cerebrospinal 

Potter and Chicago 

Adair, 1943 

27,321 — 

2 4 

2 4 

35% of malformations 
were cerebrospinal 

Potter and Chicago 

Dieckmann, 

1948 

I 

' 17,657 — 

I 

i i 

I 2 

2 9 



(6) Deaths in utero after the 28th Week of 
Gestation — After the 28th week stillbirths are 
notified, and from this tune national statistics record 
information extracted from the notification card 
In England and Wales this does not mclude the 
certified cause of the stillbirth, but smce 1939 the 
cause has been recorded by the Registrar-General 
for Scotland, adding greatly to the value of the data 
which can be extracted on malformations 

(c) Deaths m the First Year of Life — In England 
and Wales as well as m Scotland, the cause of 
subsequent death is, of course, certified for hve 
births, and the record is particularly useful m the 
case of the more lethal malformations which cause 
death m the first year of life 

(d) Deaths after the First Year of Life —Informa- 
tion about malformed mdividuals who die after the 
first year of life is less satisfactory, smce the fact of 
survival to this date mdicates that the malformations 
are less serious, and therefore less likely to appear 
ultimately as the cause of death 


National statistics are, of course, subject to errors 
of diagnosis Malformations such as anencephalus 
and spina bifida are unlikely to be missed, but others 
are not rehably diagnosed without an autopsy On 
the other hand, it is probably not uncommon for 
the presence of an mtemal malformation to be 
inferred where it does not exist, or for deaths due to 
other causes to be attnbuted to malformations 
For example, it is likely that the deaths of some 
infants bom m a state of asphyxia livida are erron- 
eously certified as due to congemtal heart disease 
(Cruickshank, 1930) Yet another source of error 
IS introduced by the incrimination of a relatively 
minor malformation (for example, hare-lip or cleft 
palate) as the cause of a stillbirth or death when the 
real cause is unknown 

In view of these difficulties, records of hospitals 
where a high proportion of cases were examined 
post mortem are of interest (Table HI) The fact 
that the reported mcidence of congemtal malforma- 
tions varied greatly from one hospital to ano er 
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TABLE IV* 


SnliBIRTHS AND INFANT DEATHS DUE TO CENTRAL NeRVOUS MALFORMATIONS tN SCOTLAND (1941--1945) 


Year 

1 

1 

1 

Stillbirths 


1 Infant Deaths 

Due to all 
foetal defects 

1 

Due to 
anencephalus, 
spina bifida, 

' and 

hydrocephalus 

1 

1 

Percentage of 
Malformations 
involving 
Central 
Nervous 
j System 

Due to all 
Congenital 
Malformations j 

Due to spma 
bifida and 
hydrocephalus 

Percentage of 
Malformations 
involving 
the Nervous 
System 

1941 1 

1 610 

391 

64 

611 

241 

39 

1942 

538 

472 

88 

646 

266 

41 

1943 

596 

399 

67 

588 

231 

39 

1944 I 

588 

396 

67 

572 

215 

38 

1945 

598 

442 

74 

483 

171 

35 

Total 

2,930 

2,100 

72 

2,900 

1,124 

39 


• Annua] Report! of the Registrar General for Scotland (1941 1945) 


indicates, as might be expected, that representative 
statistics cannot be collected from this source It is 
also possible to supplement the sources of data listed 
above by field enquiry This method has been used 
with profit by Penrose (1934, 1946) and Murphy 
(1940) We have therefore chosen to collect 
information by field enquiry on all malformations 
of certain spewed types notified to a large Local 
Authority over a penod of years s 

The Present Enquiry — The evidence suggests 
that congenital malformations m man do not form 
a homogenous group of uniform aeUology, and this 
vieiv is supported by observations of the sex rabo 
the proportion of males to females m ,pylonc 
stenosis is four to one, and m anencephalus one to 
three, the sex ratios of other malformations he 
between these extremes Investigations are there- 
fore more likely to be of value if restncted to one 
type of deformity which occurs ivith sufiicient 
frequency to furnish adequate numbers, and for 
this reason, we have confined our attention to the 
malformations of the nen-ous system Table IV 
shows that m the years 1941 to 1945 m Scotland, 
they accounted for at leastj 72 per cent of stillborn 
and 39 per cent of five bom malformaUons which 
died in the first year of life, or for 55 per cent of the 
combmed total (5,830) The total births m the 
same penod were 474,959, and central nervous 
malformations were thus responsible for the deaths 
of 0 68 per cent of all mfants bom 

Study of this group has the further advantage 
that Its members are readily identified at buth from 
external appearances so that errors of diagnosis are 

t Not aU malfortnadons of the neivom oMcm are shown separately 


unlikely, except occasionally m hydrocephalus, 
where perforation of the head may be necessary to 
effect deliveiy, and in the premature infant where 
the relatively large head may be erroneously 
diagnosed as hydrocephalus Notifications of still- 
births and infant deaths ensure the collection of all 
cases of anencephalus, and of almost all cases of 
spma bifida with occasional exceptions such as 
spma bifida occulta and mild examples of merungo- 
cele The only senous statistical loss consists of 
those cases of hydrocephalus compatible with life 
for a number of years A few deaths of infants from 
acquired hydrocephalus may also be erroneously 
attnbuted to congenital causes, where the history of 
infection is overlooked 

We were fortunate m having access to the records 
of the Maternity and Child Welfare Department of 
the City of Bimungham, which for a number of years 
has obtamed informaUon on all stiUbuths and neo- 
natal deaths, by means of a questionnaire completed 
by the doctor or midwife in charge of the case 
V^en returned, the form is scrutinized by a medical 
oflBcer of the department, and the information 
entered into a register From this register, we 
extracted information for the eight years 1940 to 
1947 about all malformations of the central nervous 
system which were certified as the cause of death of 
stillbirths or of infants in the first year of hfe The 
data available from this source for stillbirths and 
neonatal deaths were , 

(1) name address and municipal ward, 

(2) date and place of birth 

(3) SC.X, single or twin, legtimacy, 

(4) bnef details of results of previous pregnancies, 

(5) details of all malformations, and other condi- 

tions contnbutmg to death 
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TABLE V 

The Numbers of Central Nervous Malformations of Different Types in 930 consecutive Cases born in 

Birmingham (1940-1947) 


Group 


Anencephalus 


Spina bifida 


Hydrocephalus 


Others 


Sub-group* 


1 Anencephalus alone* 

2. Anencephalus and spina bifida 


3 Spina bifida alone*) 

4 Spina bifida and hydrocephalus 

5 Spina bifida and encephalocele 

6 Spina bifida, hydrocephalus, and en- 

cephalocele 


7 Hydrocephalus alone* 


8 Encephalocele alone* 

9 All other central nervous malforma- 

tions ) 


Total Central Nervous Malformations 


Number of 


Stillbirths 


314 

33 


347 


49 

68 

2 


120 


112 


584 


Neonatal 

Deaths 


18 




19 


144 

56 

2 


202 


Later Infant 
Deaths 


62 

5 


67 


Total 


J32' 
34 f 


366 


255 

129 

4 

1 


389 


24 


' 9 


15 


260 


14 


150 


11 


14 


25 


86 


930 


! “ second central nervous malTonnatlon 

t meningocele meningomyelocele and myelocele. 

•• Nu^“2^?rf^'^^°a"FieT m.crocepbalus_8 unspecified congenital cerebral delect-d occpiul meninBOceIe-2 

\ 


For live births, the date and place of death wen 
also recorded The details listed above are nov 
collected for all infant deaths in the city, but fo 
seven of the eight years covered by the surv^ th( 
only data available from central sources for death 
after the neonatal penod, were the name and address 
age at death, place and cause of death In sucl 
cases there was no difhculty m completmg the recon 
m the course of the subsequent mvestigation 
Visits were made to the hom« of all mothers o 
the malformed births, and of a control group o 
approximately equal size, obtamed by selecting ever} 
^o-hundredth name m the registers of hve and stif 
-births for the same years (1940 to 1947) The visit 
were completed in the penod November, 1947 tc 
October, 1948, by a team of female investigators 
most of whom had been framed as almoners or u 
some other branch of soaal work In each casi 
where the mother could be mterviewed at her ongma 
home or elsewhere m the aty a field enquiry card wa 
complet^ wth her assistance Information wa 
recorded as follows 

1®®® at onset, mean length o, 
the cycle, duration of flow), 

(2) age at marriage, 


(3) reproductive history (details of all conceptions) , 

(4) history of the pregnancy resulting m the birth of 

the propositus (illness, work dunng preg- 
nancy), 

(5) information about the father (age, occupation 

blood relationship to the mother), 

(6) rent (mcluded as an mdex of social circum- 

stances) , 

(7) family history of congemtal malformations 

No attempt was made to trace mothers who had 
left the city , the proportions lost in the malforma- 
tion and control senes are discussed below 

Observations on 930 Consecxtitve Malformations 
OF THE Central Nervous System§ 
Classification and Incidence — In the years 
1940 to 1947, malformations of the central nervous 
system were certified m Bimnngham as the cause of 
death of 930 stillbirths and first year deaths Table 
V (see also Fig 1, overleaf) gives the numbers 
attnbuted to each type of malformation, which have 
been grouped into four main divisions anence- 
phalus, spma bifida, hydrocephalus, others This 
IS the classification suggested m the International 


S Data from Maternity and Child Welfare Dcparlincnt records 
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TABLE VI 


RECORD AND 'THOMAS McKEOWN 


Stillbirth and Infant Mortauty Rates due to 
Malformations of the Central Nervous System in 
Birmingham (1940-1947) 


Type of 
Malforma- 
tion j 

Stillbirth 
rate per 
1,000 Total 
Births 

Infant 
Mortality 
rate per 
1,000 Live ! 
Buths 

Total Deaths 
per 1,000 
Total Births 

1 

Anencephalus 

2 192 

0 123 

2 312 

Spma bifida 

0 758 

. 1 747 

2 457 

Hydro- I 

cephalus 

0 707 

i 

0 247 

0 948 

Others 

0 032 

0 130 

0 158 

Total 

3 689 

2 247 

5 875 


Statistical Qassification of Diseases, Injuries, and 
Causes of Death (1948), which does not, however, 
show where births with more than one malformation 
(for example, spma biflda with hydrocephalus) are 
placed The three groups, anenceph^us, spma 
bifida, and hydrocephalus, are also used by the 
Registrar-General for Scotland m his valuable 
statistcs on stillbirths, but the fact that the precise 
composition of the divisions is not indicated does 
not permit us to identify them with our own, and he 


mcludes all other malformations of the central 
nervous system with “ other specified defects ’ 

If the data are grouped, the placmg of combined 
malformations is important m two types which are^ 
comparatively common m Bimnngham records 
anencephalus with spma bifida, and spma bifida wth 
hydrocephalus Differences m the proportion of 
stdlbirlhs and m the sex ratio of each malformation 
suggest the need for caution in aUocatmg to any of 
the three mam divisions births m which two mal- 
formations are combmed We have mcluded 
“ anencephalus with spma bifida ” m the anen- 
cephalus group, smce 33 of the 34 foetuses were 
stdlbom, and anencephalus is the more lethal 
malformabon “ Spma bifida with hydrocephalus”, 
IS mcluded with spma bifida, we were influenced 
by the fact that spma bifida is the more rehable 
diagnosis, although m this case the proportion of 
stillborn infants with the combmed lesions is almost 
mid-way between the proportions m each of the two 
component groups 

Durmg the eight years 1940 to 1947, the total 
number of births m Birmingham was 158,307, of 
which 4,290 were stillbirths and 154,017 live births 
From these figures, the numbers m Table V have 
been converted mto rates which are shown in 
Table VI The total incidence of fatal malforma- 
tions of the nervous system m Birmmgham (0 5875 


9 OTHER CENTRAl NERVtXIS 
MALFORMATIONS 


B ENCEPHALOCELE 


PHALOCELE SPNA BIRDA 

hydrocephalus 



2 -1 
anencephalus and SPNA B!FDA spina BTIPA AND HYDROCEPHALUS 

Pig 1 CombinaUons of centrat nervous malformations of different types 
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TABLE VII 


NinviBERs OF Central Nervous ^Malformations of 
Different Types found in 930 consecutp/e Cases in 
Birmingham (1940-1947) 


Tvpe of 
Malformation 

Number 

1 

Incidence (per 
1,000 Births, 
Live and Stillborn) 

Anencephalus 

366 

2 312 

Spina bifida 

423 

2 672 

Hydrocephalus 

280 

1 769 

Encephalocele 

16 j 

0 101 

Others 

14 

/ 1 

0 088 

Total 

1,099 

6 942 


per cent) is slightly below the Scottish figure 
(0 68 per cent ) for 1941 to 1945, as is the stillbirth 
rate of 2 192 due to anencephalus compared with 
the Scottish rate of 2 549 for the years 1939 to 1945 
As already indicated, these data are not strictly 
comparable, although the error in the figures here 
compared is probably not great 

Coexistence of Nervous Malformations — ^The 
comparatively high incidence of two distinct mal- 
formations of the central nervous system in one mdi- 
vidual is not explamed by their chance association 
The total number of central nervous malformations 
of different types m the 930 afiected mdividuals m 
the senes are given in Table Vn in which two 
malformations m the same foetus are entered 
separately If the co-existence of malformations 
were entirely fortuitous, the mcidence of the com- 
bination would be the product of their frequencies. 


TABLE Vni 


Expected and Observed Numbers of Various Combinations of Central Nervous Malformations 


Combination 

t 1 

Expected Frequency Expected Number j 
per 1,000 Births in Universe of 

158,307 Births j 

1 Observed Number 
in Universe of 

I 158,307 Births 

Anencephalus and spma bifida 

0 006178 

0 978 

34 

Hydrocephalus and spina bifida 
— 1 

1 0 004727 1 

1 

0 748 

129 

Encephalocele and spina bifida 

1 

[ 0 000270 1 

0 043 

4 

Hydrocephalus, encephalocele, and spina bifida 

1 

0 00000048 

0 00008 

1 

1 


TABLE DC 

Other Depormthes Co-existing with Malformations of the Central Nervous System 


Co-existmg Deformity ' 

Type of Central Nervous Malformation (Simplified Classification) 

Anencephalus 

Spina bifida Hydrocephalus Others All 

Exomphalos 

Congenital heart 

Hare-hp and/or cleft palate 

Malformation of cord 

Talipes 

Other skeletal deformities 

Other malformations 

MulUple malformations 

9 

1 

1 

2 

1 

1 ! 

2 ' _ I , 12 

2 3-5 

3 _ 1 4 

1 _ _ 2 

26 2 — 29 

8 4 1 I 15 

2 2—5 

5 3,9 

Total number of deformities 

i 

44 16 6 81 

Number of individuals exhibitmg these 

Total number in group j 

^^dHoiTOity°^ '“dividuals with co-cxisUng 

14 

366 

3 8 

42 16 5 77 

389 150 , 25 930 

10 8 10 7 20 0 1 83 

1 -i- ! 






190 ■ R G RECORD AND THOMAS McJKEOWN 

TABLE X 


Sex Inctoence of MAuoRAiATioNs of the Central Nervous System in Birsongham (1940-1947) 


1 

Type of Malformation ^ 

Number of 

Sex Ratio 
(Number of 
Males per 
1,000 
Females) 

Percentage 
of Males 

£)iscrepancy 
between this 
percentage and 
50% (which 
corresponds to a 
Sex Ratio of 
Umty) 

Males 

1 

1 Females 

1 

1 

i i 

Both 

Anencephalus alone 

109 

223 

332 

1 489 

32 83 

17 17+2 58 

Anencephalus with spina bifida 

8 

26 

34 ! 

[ 308 

23 53 

26 47+7 27 

Spina bifida alone 

108 

146 

254 i 

740 

42 52 

7 48 + 3 10 

Spina bifida with hydrocephalus 

59 

70 

129 

1 843 

45 74 , 

4 26+4 39 

*Spina bifida with encephalocele 
*Spina bifida with encephalocele and 

— 

4 

4 


— 

— 

hydrocephalus 

— 

1 

1 

1 i 

— 

— 

Hydroceph^us alone 

65 1 

85 

150 

1 765 

43 33 

6 67+4 04 

*&icephalocele alone 

6 

5 

11 

1 

1 

— 

♦Other central nervous malformations 

7 

7 

14 


1 

— 

Total 

362 

567 1 

1 

929 

638 

38 97 

11 03±1 60 


• Numbers too sms]! for calculation of sex ratio 


table xr 

Sex Incidence of Malformations of the Central Nervous System in Birmingham (1940-1947) 


Type of Malformation 
(Simplified Classification) 

1 

Number of 

Sex Ratio 
(Number of 
Males per 
1,000 
Females) 

1 

Percentage 
of Males 

1 

; 1 

Discrepancy 
betiveen this 
percentage and 
50% (which 
coiT^onds to a 
Sex Ratio of 
j Unity) 

Males 

1 

j Females 

Both 

Anencephalus 

Stillbirths 

, 1 

107 ! 

1 

' 240 

347 

446 1 

1 

30 84 1 


Infant deaths 

10 

9 

19 

1,111 

52 63 1 

18 03 ±2 44 

Total 

117 ‘ 

249 

366 

470 1 

31 97 ; 

Spwa bifida 

Stillbirths 

. 1 

43 

76 

119 

1 

566 1 

36 13 


Infant deaths 

124 

145 

269 

855 1 

46 10 1 

6 96±2 51 

Total 

167 

221 

388 1 

756 

43 04 1 

Bidrocephaliis 

Stillbirths 

53 , 

59 

[■51 

898 ^ 

47 32 ' 



12 1 

26 


462 

31 58 1 

6 67±4 04 

Total 

65 

85 

1 150 

765 1 

43 33 

*Others 

Stillbirths 

2 1 

1 

3 

5 

1 

— 

— 

Infant deaths 

11 

9 

1 20 

— 



Total 

13 

12 1 

' 25 

1 




AH Central Nerions Malformations 
Stillbirths 

205 

378 

583 

542 

35 16 

as IS 1 

14 84 + 1 98 

A AIL 7 AS 


Infant deaths 
Total 


362 


567 


929 


638 


38 97 


11 03 ±1 60 


• Numbtfrj too snutU for caJcoIafioa of sci ratio 


and Table vm (previous page) compares the expec- 
ted and obsen’ed numbers The considerable 
differences between these two sets of figures mdicatc 


either that the presence of one malformation 
predisposes to the formation of another or that a 
common factor is concerned in their aetiology 



MALFORMATIONS OF TllE CENTRAL NERVOUS SYSTEM—I 

TABLE XII 


Sex Incidence of Malformations of the Central Nervous System in Scotland (193»-1945) 


1 

J 

Type of Malformation 

1 

Number of 

Sex Ratio 
(Number of 
Males per 
1,000 
Females) 

Percentage 
of Males 

Discrepancy 
between this 
percentage and 
50% (which 
corresponds to a 
Sex Ratio of 
Unity) 

Males 

Females^ 

Both 

Anencephalus { 

Stillbirths only | 446 

1,222 

1,668 

i 

365 


1 

23 26±1 08 

Spma bifida j 

Stillbirths 1 120 

Infant deaths 534 

Total 1 654 

182 

676 

858 

i 

302 

1,210 

1.512 

659 : 

790 

762 

1 

39 74 i 
44 13 

43 25 

10 26+2 82 

5 87 + 1 43 

6 75±1 27 

Hydrocephalus 

Stillbirths 458 

Infant deaths 231 

Total , 689 

1 

' 428 

! 237 

1 665 

1 

886 

468 

1,354 

m 

51 69 

49 36 

50 89 

-1 69 + 1 68 

0 64 + 2 31 
-0 89±1 36 

Total 1 

Stillbirths I 

Infant deaths 

Total 

t 1,024 ; 1,832 
765 1 913 

1,789 2,745 

2,856 

1,678 

4,534 

559 

838 

652 

/ 

35 85 

45 59 
39'46 

14 15+0 90 

4 41 + 1 21 

10 54+0 73 


Additional Malformations —Of 930 infants 
bora with one or more central nervous malforma- 
tions, 77 (8 3 per cent ) showed defomuties of other 
organs (Table DC, p 189) The table illustrates the 
well-known association between tabpes and spina 
bifida, due presumably to a disturbance of the 
nervous tracts supplying the lower extremities, and 
also suggests an assoaation between exoraphalos 
and anencephalus 

Sex Ratio — The sex mcidence of 929 malforma- 
tions* IS given in Table X for all cases, and in 
Table XI for the three mam divisions anencephalus, 
spina bifida, hydrocephalus Except for hydro- 
cephalus, in which our numbers are small, the 
results are in reasonable agreement with the esti- 
mates calculated from Scottish data for the years 
1939 to 1945 (see Table XU) 

These differences are, of course, well recognized, 
although no satisfactory explanation is available 
for them If equal numbers of both sexes are 
malformed m the early weeks of gestation, more 
males must be aborted in the period before the birth 
IS notifiable, and when the sex is often unknown 
Certainly the evidence does not suggest that males 
are less viable than females m the later months, for 
of the 929 Birmingham malformations, 43 4 per 
cent of males and 33 3 per cent of females were 
alive at birth The corresponding figures for spma 

• In one of ihe 930 cases the sex was not given. 


bifida and hydrocephalus based on the Scottish 
statistics are given m Table XHa 

TABLE XIlA 


Sex Inctdence of Specihc Malformations alive at 
Birth Scotland (1939-1945) 


Malforma- 

tion 

Sex 

Number of 
Cases 

Percentage 
Live Bom 

Spma bifida 

Male 

654 

! 81 7 

1 

Female 

858 

78 8 

Hydro- 

cephalus 

Male ■ 

689 

33 5 

Female 

665 

35 6 


The conclusion about the respective viabihty of 
male and female malformations would, of course, be 
aSected if different proportions of the two sexes 
were ahve at the end of the first year In his report 
on 144 malformations of the central nervous system, 
Penrose (1946) records 22 male and 24 female 
malformations which survived the first year 
Scottish data for the penod 1941-1945 are also 
relevant (see Table XIIb, overleaf) 

Secular Trend —The annual numbers of 
formations of the central nervous systeni noUfi in 
Bumingham (1940-1947) are given m Table ALU 
(overleaf), with the total numbers of live and stiii 


3 








192 R G RECORD AND 

TABLE XIlB 

Sex Incidence of Specihc Malformations which 
Survived First Year Scotland (1939-45) 


Malforma- 

tion 

Deaths after the First Ye 

1 

ar of Life 

Males j 

Females 

Total 

Congenital 

hydro- 

cephalus 

1 

1 

AT 1 

43 

25 

68 

Spina bifida 
and menin- 
gocele 

i 

1 

1 

12 

1 

21 

33 


births for the same years From these figures the 
rates exhibited m Table XIV and Fig 3 have been 
calculated Unhke the national rates relevant to all 
malformations cited m Tables I and n, the Binrung- 
ham rates of anencephalus and spma bifida show an 
unmistakable declme m the eight-year penod, the 
rates of hydrocephalus are fairly constant Fig 2 
mdicates that the mcidence of malformations has 
fallen ht a relatively greater' rate than the incidence 
of stillbirths from all causes 
In accountmg for this somewhat unexpected 
result, It IS important to consider secular changes m 


THOMAS McKEOWN 



TABLE Xin 

Annual Numbers of Malformations of the Central Nervous System in Birmingham (1940-1947) 


Type of 

Stillbirth or 




Year 




! Whole 

Malformation 

Infant Death 

1940 

1941 

1942 1 

1943 

1 1944 

1 

1945 j 

1946 

1947 

1 Penod 

Anepcephalus 

SB 

43 

37 

47 1 

53 

47 

■a 

41 



ID 

5 

2 

I 1 

1 

1 

■a 

1 




Total 

48 

39 

48 1 

53 

48 

45 1 

42 

43 

1 366 

Spina bifida 

SB 



12 I 

14 

17 

10 

' 17 1 

14 ' 


1 



47 1 

39 

i 

28 1 

i ''' 

26 1 

1 269 


' Total 1 

! 

38 

59 j 

1 

54 

38 

1 52 

1 

40 I 

1 389 

Hydrocephalus 

1 SB 

11 

14 

WBk 

1 17 


1 

9 

I 21 

15 i 

112 

ID 

5 

3 

■b 


■a 

5 ! 

1 

1 ® 

9 

38 


j Total 1 

16 

17 1 

16 1 

1 


14 

, 27 


150 

Encephalocele and 

SB 

' 

— 

I 

1 

— 1 

1 

— 


5 

20 

other Central 
Nervous 

ID 

3 

1 

3 

3 

4 

2 ' 

3 


Total 

3 

1 


1 

4 

2 i 

3 

4 

25 

Malformations 

All Central 

SB ' 

77 

64 

72 1 

85 

77 ' 

i 61 

79 

69 

584 

346 

Nervous 

Malformations 

ID 

45 

31 


44 

46 1 

1 

1 38 

45 

42 

Total 

122 

95 

127 i 

129 

123 1 

i 99 

1 


111 



Total Li\e Births 


15,882 

14,063 

17 657 

19,376 

21,720 1 

19,185 ' 

22 134 

24,000 , 

154.017 

4 290 

Total Stillbirths (all Causes) 

542 

445 

543 

535 

565 

500 

583 

577 

All Births, Li\e and Still 

16,424 

1 14,508 

18,200 

19,911 

22 285 

19,685 

22,717 

24,577 1 

158,307 
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MALFORMATIONS OF THE CENTRAL NERVOUS SYSTEM— I 

Tt^BLE XIV 


AnnuAl Incidence of Malformations of the Central Nervous System in Birmingham, 1940-1$47 <Rate per 

1,000 Total Births) 


Type of Malformation 

Year 

Whole 

Penod 

1940 

1941 ' 

1942 

1943 

1944 

1945 

1946 

1947 

Anencephalus 


2 923 

2 688 

2 637 

2 662 

2 154 

2 286 

1 849 


2 312 

Spina bifida 


3 349 

2 619 

3 242 

2 662 

2 423 

1 930 

2 289 1 

1 628 

2 457 

Hydrocephalus 


0 974 

1 172 

0 879 

0 954 

0 763 j 

0 711 

1 189 


0 948 

Others 


0 183 

0 069 

0 220 

0 201 

0 179 

0 102 

0 132 


1 ,0 158 

All Central 



4 411 

3 956 

4 269 1 

3 455 

3 099 

3 477 


3 689 

Nervous 1 





1 

1 





Malformations 1 



2 137 

3 022 

2 210 

2 064 

1 930 

1 981 


2 186 

j 

Total ' 

7 428 

6 348 

6 978 

6 479 ! 

5 519 

5 029 

5 458 

4 516 

5 875 

Stillbirth Rate (all Causes) 

33 00 

30 67 

29 84 


25 35 

i 

25 40 

25 66 

23 4^ , 




n*0 mi IM2 

MYCPocmwiis 


«4. CEHTTIW. fCRVCRA 


r:,- Q A , . ^ ^ c&muo. ft 

MG 3 Annual incidence of central nervous malformations (Birmingham, 1940-47) 

malformation rate We may mterpret these observa- 
tions conservatively by concludmg that if the nsk 
at different birth ranks was relatively constant, the 
observed reduction m the malformation rate could 
be explamed by the changes m the parity of the 
mothers, and may not mdicate a true reduction of 
the nsk m the later years 


panty, smce we show below that the nsk of a central 
nervous malformation is relatively greater at the 
first birth rank and above the sixth Unfortunately, 
information on panty is not available for all 
Bmnmgham births of these years, and although the 
data were recorded by field enquiry for a control 
grpup selected from all births, the fact that the 
percentage of women not mterviewed vaned from 
year to year considerably reduces its value We 
have therefore estimated the proportions of mal- 
formations of the central nervous system notified m 
^ch year (1941 to 1947)* which are m the first 
birth rank or above the sixth (Table XV, overleaf) 
1 shows that, with the exception of the 

ye^ 1944, the proportions m the panties where the 
fisks are greatest d eclmed, as did the central nervous 

Data for 1940 were incomplete ' ' ^ 


The Malformation and Control Groups 
Compared f 

The statistics so far quoted for 930 consecutive 
malformations of the nervous system were available 
m central records, and are m consequence free from 
samphng prrors As mdicated m the mtroduction, 
additional information m respect of the malforma- 
tions, and of a control group of normal births, was 

t Data from field enquiry 
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R G RECORD' AND THOMAS McKEOWN 
TABLE XV 

Annual Proportions of Central Nervous Malformations at the First or above the Sixth Birth Ranks in 

Birmingham (1941-1947) 






Year 






1941 

1942 

1943 

1944 





Total Malformations 

95 

127 



99 

124 

111 

808 

Malformations of imknown Birth Rank 

1 

2 

1 

— 




8 

Malformations of known Birth Rank 

V 

94 

125 

128 

19 

99 

124 

111 

800 

Number of Birth Rank 1 

50 

69 

56 

58 

40 

53 

44 

370 

Number of Birth Rank 7 and over 

5 

11 

7 

5 

2 

7 

4 

41 

Total of Buth Ranks 1 and ■/-!- 

55 

80 

/ 

63 

63 

42 

60 

48 

411 

Percentage of Malformations of Birth 
Ranks 1 and 7-1- 

58 5 

64 0 

49 2 

52 9 

42 4 

48 4 

43 2 

51 4 

1 


TABLE XVI 

Particulars of Control Series Selected from Reqisters of Live Births and Stillbirths in Birminoham 

(1940-1947) 



Maternities 

Parrs of Twins 

Infants Bora 

Live Births 

860 

16 

876 

Stillbirths( 

/ 22 

— 

22 

Total Live and Stillbirths 

882 

16 

898 

Less Central Nervous Malformations 

6 

— 

. 6 

Total 

876 1 

16 

892 


TABLE XVn 


Ward Group Distribution of all Infants in the Control Series compared with all Infants born in BmMiNa- 

ham (1940-1947) 


Ward Group 

Infants in Control Senes 

All Infants 1 

30m in City 

Number in Group 

Percentage m Group 

Number m Group 

Percentage in Group 

I 

322 

35 86 

56,669 

35 80 

n 

397 

44 21 

72,006 

45 48 

in 

179 

19 93 

29,583 1 

18 69 

Not located 

— 

— 

49 1 


Total 

898 

100 

158,307 

100 


obtained m all cases where the mother could be 
interviewed, and we now examme the vahdity of 
the samples on which the fuller record was completed 
The selection of every two-hundredth name m the 
register of hve and stillbirths for the years 1940-1947 
ga\c a control group of 898 births, divided m 
Table XVI mto hve and stillborn, and single and 
multiple births This sample is compared with all 
I births in the citv for the same jears and show's 


reasonable agreement m respect of ward group* 
(Table XVII), year of buth (Table XVm, opposite), 
and season of birth (Table XIX, p 19Q Two 
adjustments are necessary and when made in 
Table XVI give 876 mothers m the control group 
for companson with 930 m the malformation 
senes 


• For discussion of the division of BuTnmgham cit> wards into 
three sodnl croups see Appendu A 


I 
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R G RECORD AND THOMAS McKEOWN 


TABLE XIX 

Quarterly Distribution of all Infants in the Control Series compared with all Infants born in Birmingham 
(1940-1947) 


1 

Quarter 

Infants m 

Control Senes 

All Infants 

xim in City 

Number 

Percentage 

Number 

Percentage 

January-March 

. 215 

' 23 94 

' 39.383 

24 88 

Apnl-June 

231 

25 72 


25 92 

July-September 

228 

25 39 

39^017 

24 65 

Octobcr-December 

224 

24 94 

38,871 

24 55 

Total 

898 

99 99 

158,307 

100 


TABLE XX' 

Result of Field Survey of Mothers of Malformations and Controls 


Result 

Malformations 

Controls 

Number 

Percentage 

Number 

Percentage 

Not traced 

91 

9 78 

63 

7 19 

Left Birmmgham 

57 

' 6 13 

55 

6 28 

Information refused 

17 

1 83 

11 

1 26 

Died 

8 

0 86 

4 

0 46 

Mental defective 

1 

0 ll 

1 

0 11 

Information unreliable 

1 

1 

0 11 



Not interviewed 

175 

18 82±1 28 

134 ■ 

15 30±1 22 

Successfully mter- 





viewed 

755 

81 18 

742 

84 70 

Total abstracted 

930 

100 

876 

100 


TABLE XXI (see also Fig. 5) 

Percentage of Malformations and Controls Interviewed in each Year and Ward Group 


Ward Group j 

1940 

1 

1941 

1942 

1 

1943 

1944 

1945 

1946 

1947 

Total 

1 

MalformaUons 

48 

75 

79 

1 

L 

75 

sr 

74 

86 

92 

76 4 

Controls 

62 

. 

' 81 j 

1 

1 

84 

1 

93 

1 

86 

75 

93 

83 5 


Malformations 

80 

1 

86 

84 

1 

85 

81 1 

86 

89 

93 

85 3 


1 Controls 

84 

86 

84 

1 

85 

85 , 

81 

94 

96 

87 1 

III 

Malfoimauons 

68 

67 

77 

1 

82 

t 87 

71 

93 

100 

80 8 

Controls 

89 

65 

71 

1 

83 

75 

70 

96 

100 

81 4 


MalformaUons 

65 

79 

81 

1 

81 

82 

79 

89 

94 

81 2 

All 

Controls 

76 

79 

84 

i 

84 - 

i 

85 

1 1 



95 

84 7 


(1) The malformaUons are compared \vith births not 

resulting in a central nervous malformation 
(not with all births) , thus six malformaUons 
are excluded 

(2) The analysis is based on the number of materni- 

ties, and not on the number of births 


Successful interviews were completed m fewer 
rnalformaUons (81 per cent) than controls (85 per 
cent ), a difference unlikely to be due to chance 
(Table XX) The data given by year and ward 
group m Table XXI (and Fig 5, opposite), 


I 
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R G RECORD AND THOMAS McKEOWN 


TABLE XXn (see also Fig 6) 

Comparison between Mothers of Malformations Interviewed and not Interviewed in Respect of Age and Parity 



Interviewed j 

j Not Interviewed 


Number 

Percentage 

1 Number 

I 

Percentage 

Maternal Age Group 


1 

I 


17-21 

73 1 

9 7 

29 

20 6 

22-26 

229 

1 30 3 

46 

32 6 

21-3\ 

- 184 

1 24 4 

31 

22 0 

32-36 

157 

20 8 

23 , 

16 3 

37-411 

88 

11 71 

11 

7 81 

42-46/ 

24 

3 2/ 

1 

0 7/ 

Total 

755 

100 1 

1 141 

100 0 

Maternal Age 
not known 

— 

1 



Birth Rank 

1 

1 



1 

1 

334 

44 2 

89 

56 7 

2 and 3 

264 

t 35 0 

52 

1 33 1 

4, 5, and 6 

109 1 

14 4 

14 

8 9 

7+ 

48 [ 

6 4 j 

2 

1 3 

Total 

Birth Rank not 

755 

! 

100 0 ] 

! 

100 0 

known 

1 1 
1 

— 1 

18 

— 


BIRTH RANK maternal AGE (VEARS) 

Fig 6— Comparison between mothere of malformations intervien’ed and not interviewed in respect of birth rank 
^ and maternal age 

Show that the mam discrepancy occurred m 1940 jears 1940 to 1945 In most cases where mothers 

m ward ttroups I and HI In ward group I (the were not interviewed details of age and panly 

lowest soaal group) the proportion of malforroa- were available from central records, and are com- 

uonf tnlimetfed was consistenUy lower in the pared in Table XXII with the sample (Fig 6) 
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TABLE XXm 

Successfully Traced Central Nervous Malformations Classieilu according to Type 


Simplified 

Classification 

Full Classification 

Number Traced 

1 

1 Percentage of 

I Number Notified 

Anencephalus 1 

1 

alone ~ 280 

with spina bifida 25 

305 

1 

83 3 

Spma bifida 

alone ^ 204 

with hydrocephalus 101 

with encephaloceic 3 

with hydrocephalus and encephaloceic 1 

1 

309 

79 4 

Hydrocephalus 

alone 118 

118 

78 7 

Others 

encephalocele 1 1 

1 

other central nervous malformations 12 

23 i 

92 0 

Total 

755 

755 ^ 

81 2 


TABLE XXrV (sec also Fig 7) 

Numbers of Malformations and Cottfrols at Different Birth Ranks and Maternal Age Groups 


Maternal Age 
Group 



Birth Rank 



Total 

Percentage 
Distnbution by 
Maternal Age 

1 ! 

2 

3 

4 

5 and 6 

7+ 

Malformations 

17-21 

66 

7 



■i 



73 

9 669 

22-26 

142 

51 

25 




229 

30 331 

27-31 

72 

57 

31 



I 

184 

24 371 

32-36 

43 

45 

25 


HiH 

9 

157 

20 795 

37-41 

10 

13 




24 

88 

11 656 

42-46 

1 

— 

1 


mm 

14 

24 

3 179 

Total 

334 


91 

53 

56 

48 

755 


Percentage 

distribution 









by birth rank 

BBI 





6 358 


100 00 

Controls 

17-21 

56 

9 

2 



_ 

67 

9 030 

22-26 

107 

73 

29 

11 

- 2 

_ 

222 

29 919 

27-31 

62 

78 

37 

17 

12 


206 

27 763 

i2-i(y 

20 

47 

32 

26 

24 

8 

157 

21 159 

37-41 

7 

12 

8 

14 

19 

9 

69 

9 299 

42-46 

— 

2 

3 

6 

4 

6 

21 

2 830 

Total 

252 

221 

111 

74 

61 

23 

742 


Percentage 

distnbution 









by birth rank 

33 962 

1 

29 784 

t 

14 960 

9 973 

8 221 

3 100 


100 00 


The proiwrtion of first births, and of low maternal more common in first than m later births (sec below), 
ages, IS higher for untraced bnths, and may be and this fact may account for the higher proportion 
explained by the greater mobility of small farndies untraced Table XXIII gives the proportion of 
Malformations of the centrarnervous system are successful mterviews for different malformations 
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R G RECORD AND THOMAS McKEOWN 



e«TH RANK AUTERHM. AGE CVEARS) 

Fig 7 — Percentage distnbution of malformations and controls at different maternal ages and birth ranks 


TABLE XXV 

Numbers of MALFORNtATiONs at Different Birth Ranks and Maternal Ages 


I V 


Maternal 

Age 

(years) 

i 

Birth Rank 

Tola 

1 

; 2 

! 3 

I 

1 5 

1 

6 

1 7 

1 ^ 

! ^ ! 

1 10 

t 

1 11 

1 12 

13 

14 

17 

i 2 



1 — 

1 ; 



1 

j _ 

1 ' 1 

1 __ 

1 

! - 




2 

IS 

3 

' — 

' . — 

j — 

— 

— 


1 

1 1 

I — 

— 




3 

19 

I 11 

1 1 


— 1 

f 

— 

1 

f 

1 - 1 

— 

1 

1 



12 

20 

21 

I 24 
. 26 

1 2 

4 

1 z 

— 1 

^ 

— 

1 _ 

1 


— 

/ 

1 


; 

26 

30 

22 

1 40 


1 2 

1 

_ 

. 

_ 







. 

1 - i 

1 

48 

23 

1 21 ■ 

1 7 

1 

2 i 

— 

, 

t 


— 

— 

— 

i 1 


1 

31 

24 

29 

1 13 

4 


— 

1 

— 

1 - 

— 

— 

— 

1 — ' 


1 

46 

25 

1 22 ! 

14 

1 11 

1 1 

2 

— 

1 

1 - 

— 

— 

— 

■ — 

1 


50 

26 ; 

' 30 1 

11 ; 

! 7 

4 

2 

— 

— 


— 

— 

— 

— 

~ 1 

— 

54 

27 ; 

1 17 1 

10 

1 7 



1 1 

' 1 

I 1 

1 

1 

— 


1 — 1 


— 

37 

28 

21 

9 1 

i 10 

4 ) 

— 

2 

^ 

1 

— 

— 




— 

46 

29 

14 ' 

12 

6 

2 ■ 


— 

1 

— 

— 

— 

1 


1 

— 

34 

30 

12 , 

14 

3 , 

3 ' 

1 1 

1 

— ) 

— 

— 

— 

— 

— 



34 

31 

8 ' 

12 

5 ! 

3 1 

^ 1 

2 1 


— 

— 

— 

1 

— 1 

— 


33 

32 

21 ! 

14 

7 

6 

2 , 

1 , 

— 

— 

1 1 

— 


— 

— 

- ! 

52 

33 1 

9 1 

12 

— 

3 

3 





— 

1 

— 


I — ' 

— 

— 

28 

34 

8 , 


6 1 

— 

5 

1 

1 

2 

3 

1 


— 



30 

35 I 

2 

8 1 

4 j 

3 

I 

2 

1 

— 

— 

— 


— 


1 

21 

36 1 

3 

7 ' 

8 ' 

4 

3 

1 

— 

— 

— 

— 

— 

— 

— 


2c> 

37 


1 

2 

3 

5 

— 

i 

1 

2 

— 

— 

— 

— 

— 

14 

38 ‘ 

5 

4 1 

1 

5 

2 ' 

1 

2 

4 

— 

1 

— 

— 

, 

— 

25 

39 , 

1 

3 

3 

1 

— 

3 



1 

1 

— 

— 

— 

1 

— 

13 

40 , 

1 

3 

2 

3 

1 

1 

2 

2 

I 

1 

— 

— 

1 

1 

18 

41 

3 

3 

1 

2 

1 

4 

1 

1 

— 

— 

1 



18 

42 



1 

1 

- 

1 



1 

— 

2 

2 

— 

— 

— 

8 

43 * 

1 

) 


2 

1 

— 

• 2 

I 

— 

2 

— 

1 

— 

■ — 

10 

44 1 




— 1 

1 j 

1 

1 

— 

— 

— 

— 


I 




45 , 



— 

— 1 


’ 

— 

— 

— 

— 

— 





J 

46 

— 

— 



— 

— 



— 


1 






Total j 

334 

173 

91 

53 ‘ 

34 

22 

10 

13 

9 

8 

2 

3 

I 

2 755 
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MALFORMATIONS OF THE CENTRAL NERVOUS SYSTEM— I 
Maternal Age and Parity any age or panty the ratio of the percental of 


Data Derived from the Survey — Our examina- 
tion of the associapon of maternal age and panty 
with the nsk of a central nervous malformation is 
based on a comparison between the malformation 
and control groups Maternal age was recorded as 
the age of the mother at the birth of the propositns, 
and bnth rank as one more than the number of aU 
known previous pregnancies (that is, it was deter- 
mined by the number of pregnancies, and not by the 
number of live births) Each birth was next 
allocated to the appropnate cell of a contingency 
table (Tables XXV and XXVI) Maternal ages 
and the higher birth ranks have been grouped, and 
percentage distnbutions calculated for row and 
column totals, m Table XXTV (see also Fig 7) For 


malformations to the percentage of controls gives 
a measure of the relative nsk of the birth of a 
malformation, which can be mterpreted m relation 
to an average nsk of unity for all ages and panties 
(Table XXIX and Fig 8, see p 204) The figures 
show that the nsk is considerably increased at the 
first panty and above the sixth, and is correspond- 
mgly reduced between these extremes Vanations 
m association with maternal age are also present, 
but are less marked 

It IS well known that the high correlation between 
these two vanables makes it necessary to separate 
their effects, and m Table XXVII the nsk at 
different buth ranks is estimated for each five-year 
maternal age group The risks noted m association 


TABLE XXVI 

Numbers of Controls at Different Birth Ranks and Maternal Ages 


Birth Rank 

1 I 2 1 3 4 I 5 I 6 7 8 9 I 10 I 11 I 12 | 13 I 14 IlS ! 16 ! 17 


20 

21 

7 

4 







16 

20 

8 

4 

2 


— 

16 

15 

3 

5 






11 

18 

6 ' 

6 1 

2 




19 

16 

7 

2 

2 

1 



9 

21 

12 

3 

1 

3 



7 

8 

9 

1 

3 

- 

— 

6 

11 

8 

6 



5 

2 

6 

10 

8 

6 

3 

1 



3 

7 

7 

4 

2 

2 

1 

3 

13 

5 

5 

4 

3 

1 

2 

6 


5 

3 

1 



4 

3 

3 

4 

7 

1 


2 

3 

2 

4 

1 



2 


3 


3 

2 

1 

1 


3 

2 

3 



1 


! 1 


1 

1 


4 

2 

2 


_ 

/ 

2 

4 

1 

— 

1 

E 

2 

1 

1 

1 ' 


P 

2 

— 

1 ~ 

1 


l_z_ 

■ 

1 

— 

252 1221 

.111 

1 74 

37 

. 24 

' 10 


3 
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TABLE XXVn 

Distribution of Malformations and Controls in the Same Maternal Age Groups at Different Birth Ranks 



DiffereDce exceeds twice Its standard error 
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'' TABLE XXVni 

DmwBunoN of Malformations and Coktrols in the Same Birth Ranks at Different Maternal Age Groups 



1 

Malformations 


Controls 


Difference 

Standard 

Birth 

Maternal Age ^ 

p 






between 

error of 

Rank 

Group 

No 

% 

SE 

No 

% 

SE 

percentages 

difference 


17-21 

66 

19 760 

2 18 

56 

22 222 

2 62 

- 2 46 

3 41 


22-26 

142 

42 515 

2 70 

107 

42 460 

3 11 


4 12 


27-31 

72 

21 557 

2 25 

62 


2 71 

- 3 05 

3 52 

1 

32-36 

43 

12 874 

1 83 

20 

7 937 


-b 4 94 

2 50 


37-41 

10 

2 994 

0 93 

7 

2 778 


-f- 0 22 

1 39 


42^6 

1 

0 299 

0 30 

— 




-1- 0 30 

0 30 


All groups 

334 

100 00 

— 

252 

100 00 






17-21 

7 

4 046 

1 50 


4 072 

1 33 

- 0 03 

2 00 


22-26 

51 

29 480 

3 47 


33 032 

3 16 

- 3 55 

4 69 


27-31 

57 

32 948 

3 57 


35 294 

3 21 

- 2 35 

4 81 

2 

32-36 

45 

26 012 

3 34 


21 267 

2 75 

-b 4 74 

4 32 


37-41 

13 

7 514 

2 00 



1 52 

-b 2 08 

2 52 


42-46 

■■■ 

— 

— 

Hy 



- 0 90 

0 64 





— 

221 

100 00 

— 




17-21 

— 





2 




1-26 


22-26 

25 

27 473 

4 68 

29 

'26 126 

4 17 

-b 1 35 

6 27 


27-31 

31 

34 066 

4 97 

37 

33 333 

4 47 


6 69 

3 

32-36 

25 

27 473 

4 68 

32 

28 829 


- 1 36 

6 35 


37-41 

9 

9 890 

3 13 

8 


2 45 

-b 2 68 

3 98 


42-46 

1 

1 099 

1 09 

3 


1 54 

- 1 60 

1 89 




100 00 

I 

111 

100 00 

— 




22-26 

7 

13 208 

4 65 

11 

14 865 

4 14 

- 1 66 

6 22 


27-31 

12 

22 642 

5 75 

17 

22 973 

4 89 

- 0 33 

7 55 

4 

32-3b 

16 

30 189 

6 31 

26 

35 135 

5 55 

- 4 95 

8 40 


37-41 

14 

26 415 

6 06 

14 

18 919 

4 55 

-b 7 50 

7 58 


I 42-46 

4 

7 547 

3 63 

6 

8 108 

3 17 

- 0 56 

4 82 



53 

100 00 

— 

74 

100 00 

— 

( 

1 


22-26 

1 4 

7 143 

3 44 

2 

3 279 

2 28 

-b 3 86 

4 13 


27-31 

1 

19 643 

5 32 

12 

19 672 

5 09 

- 0 03 

7 35 

5 and 6 

32-36 

19 

33 928 

6 33 

24 

39 344 

6 25 

- 5 42 

8 90 


37-41 

18 

32 143 

6 24 

19 

31 148 

5 93 

-b 0 99 

8 61 


42-46 

1 4 

7 143 

3 44 

4 

6 557 

3 17 

-b 0 59 

4 68 




m 

— 

61 

100 00 




27-31 

i 1 

1 2 083 

2 06 




-b 2 08 

2 06 

7 + 

32-36 

9 

' 18 750 

5 63 

8 

34 783 

9 93 

— 16 03 

II 42 


3 /~-4i 


50 000 

7 22 

9 

39 130 

10 17 

-blO 87 

12 48 


j 42-46 

1 

1 29 167 

6 56 

6 

26 087 

9 16 

-i- 3 08 

11 26 


All groups 

! 48 

1 

100 00 

1 - 

23 

iOO 00 




All groups 


48 100 00 
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TABLE XXDC (see also Fig. 8) 

Percentage Distribution of Malformations and Controls at Different Birth Ranks and Maternal Age 

Groups 


1 

1 

1 


Distnbution 

- 

/ 

Relative Risk of a 
Malformation 

Malformations 

Controls 

Number 

Percentage 

Number 

Percentage 

Birth Rank 

1 





1 

'334 

44 24 

252 

33 96 

1 30 

2 

173 1 

! 22 91 

221 

29 78 

0 77 

3 

91 

12 05 

III 

14 96 

0 81 

4 

53 

7 02 

74 

9 97 

0 70 

5 and 6 

56 1 

i 7 42 

61 

8 22 

, 0 90 

7+ ! 

48 1 

1 6 36 

23 

3 10 

2 05 

AH birth ranks 

755 

100 00 

742 

99 99 

1 00 

Maternal Age Group 


: 1 

1 


j 


17--2] 

73 

9 67 

67 

9 03 

I, 07 

22-26 

229 1 

30 33 

221 

29 92 

1 01 

27-31 

184 

24 37 

206 

27 76 

0 88 

32-36 

157 , 

20 79 

157 

21 16 

0 98 

37-41 

88 ' 

11 66 

69 

9 30 

’ 1 25 

42-46 

24 

3 18 

21 

2 83 

1 12 

All age groups 

1 

755 

1 

100 00 1 

1 

742 

100 00 

i 

1 00 


2 2 




emH PkWTTWNAl. ACC 

iywi) 

Pjq 8 Relative nsk of central nervous malformaUons 

at different birth ranks and maternal ages 

v\ ith panty for the whole senes are fairly consistently 
reflected m the more detailed figures, although m 
some groups the numbers are small It wll be 
recalled that mtervnews were not completed for 
a higher proportion of mothers in the malformation 
senes and since first births were more common 
among mothers not traced, the effect of pnimpanty 
IS hkely to be somewhat greater than that indicated 
by the figures 


In Table XXVin the same procedure is adopted in 
the examination of the eflbct of maternal age at 
different birth ranks, the figures demonstrate no 
consistent association between maternal age and 
the incidence of malformations, when birth rank is 
kept constant Our data also enable us to examine 
the association of age and parity with the different 
types of central nervous malformation included in 
this study (Table XXX and Figs 9 and 10, opposite), 
although the smaller numbers do not permit a separa- 
tion of their effects For anencephalus and spina 
bifida the results are similar to those already quoted 
for the whole senes, but for hydrocephalus the effect 
of birth rank is shght when compared with the 
marked effect of high maternal age 
Before accepting these conclusions it is necessary 
'to consider two possible cnticisms of the validity 
of the method on which they are based In the first 
place, if malformations were more common in 
families of low fertility, or if the birth of a malforma- 
tion often induced parents to avoid further preg- 
nancies, a disproportionate number of malforma- 
tions would be expected in the lower birth ranks, 
and especially in the first birth rank Table XXXI 
and Fig 1 1 (p 206) show that the malformation and 
control groups are reasonably comparable in respect 
of the mean number of pregnancies Indeed, the 
figure is slightly higher for the malformations. 
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TABLE XXX 

\ 

MALTORMA-nONS OF DlFFEREKT TYPES DISTRIBUTED BY BiRTH RANK AND MATERNAL AGE GrOUP 




Birth Rank 

Maternal Age Group 


\ 

1 

2-6 

7+ 

Total 

17-26 

27-36 

37-46 

Total 


Number 

252 

467 

23 

742 

289 

363 


742 

Controls 

Percentage 

33 962 

62 938 



38 949 

48 922 

12 129 

100 


Standard error 

1 74 

1 77 



1 79 

1 83 




Number 

142 

146 

17 

305 

126 

139 


305 

Anencephalus 

Percentage 

46 557 

47 869 

5 574 

100 

41 311 

45 574 

13 115 

100 

Standard error 

2 86 

2 86 

1 31 


2 82 

2 85 

1 93 



Difference from Control 

+ 12 59 * 

-15 07* 

+2 47 


+2 36 

-3 35 





±3 34 

±3 36 

±1 46 


+ 3 34 

±3 39 

±2 27 



Number 

140 

148 

21 



133 

46 


Spina bifida 

Percentage 

45 307 

47 897 

6 796 



43 042 

14 887 


Standard error 

2 83 

2 84 

1 43 


2 81 

2 82 




Difference from Control 

+ 11 34* 

-15 04 



+3 12 

-5 88 

+2 76 




±3 32 

±3 35 

±1 57 


±3 33 

±3 36 

±2 35 



Number 

43 

66 

9 

118 

36 

57 

25 

118 

Hydrocephalus 

Percentage 

36 441 

55 932 

7 627 

100 

30 508 

48 305 

21 186 

100 

Standard error 

4 43 

4 57 

2 44 


4 24 

4 60 

3 76 



Difference from Control 

+2 48 

-7 01 

+4 53 


-8 44 

-0 62 

+9 06 




j ±4 76 

+4 90 

±2 53 


+4 60 

+4 95 

+ 3 95 



• Differcoce exceeds twice its standard error 


an observation which may be explained by the 
reduction m the penod of physiological infertility 
resulting from the higher incidence of abortions 
Secondly, mcidence of first births and of mal- 
formations was higher m the earlier years of the 
eight-year penod from which this senes is drawn 
Since controls were selected as a constant proportion 




Birth ba^ E3 i 

■t 

D 7 + 



7 *- 


Fig 9 


COffTBIXS 


Xtsctfmns SPNA. BfW HYOROCEPHS^t- 


— Disinbution of central nenous malformations 
b> birth rank 


of all births in each year, it is possible that the 
sample is weighted in respect of panty against the 
controls Table XXXni (p 207) gives the percen- 
tages of births in different birth ranks by year, and 
mdicates that in all years except 1940 the proportions 
of propositi of first birth ranks and above the sixth 
are consistently higher in the malformation senes 
The exception in 1940 is explained by the high 
inadence of untraced first births in the mal- 
formations 



Fig 10 — Distnbulion of central nervous malformations 
by maternal ape 
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TABLE XXXr TABLE XXXII 

Mothers of the Malformation and Control Births Stillbirths with Anencephalus distributed by 

COMPARED IN RESPECT OF THE NUMBER OF PREGNANCIES MATERNAL AOE GrOUP AND BiRTH RaNK IN SCOTLAND 


(1939-1945) 


Number of i 
Pregnancies 

Malformations 

Group 

Control Group 

Distribution 

Number of 
Births 

Stillbirths 
due to 

anencephalus 

Stillbirth rate 
due to 

anencephalus 

Number ^ 

Per- 1 
centage 

Number 

Per- 

centage 

1 

130 

17 22 

147 

19 81 

Maternal Age Group 



2 

208 

27 55 

232 

31 27 

<20 

1 28,593 



3 

172 

1 22 78 

146 

19 68 

20-24 

155,520 

73 

2 553 

4 

95 

< 12 58 

96 

12 94 

25-29 , 

182,238 

359 

2 308 

5 

54 , 

7 15 , 

57 , 

7 68 

30-34 

146,609 

439 

' 2 409 

6 

36 1 

4 77 1 

30 

4 04 

35-39 , 

87,683 1 

405 

2 762 

7 

13 

1 72 1 

i 11 1 

1 48 

404- ; 

28,301 1 

302 

. 3 444 

8 

13 

. 1 72 1 

11 1 

1 48 

Nqt stated 

2,325 

93 

■ 3 286 

9 

9 

1 19 1 

4 

0 54 



1 

— 

10 

1 11 

1 46 ' 

1 — 

j 





11 

5 ' 

0 66 ' 

' 5 

0 67 





12 1 

4 

0 53 1 

1 

0 13 

Total 

631,269 

1,672 

2 649 

13 I 

3 

0 40 1 

— 

— 

1 



1 

14 I 

2 

0 26 

1 

0 13 

. 1 


1 


15 



— 

' 

1 

Birth Rank ' 

1 

I 

I 

16 : 








I 

221,943 

558 

' 2 514 

17 1 





1 

0 13 

2 1 

143,031 

313 

2 188 

1 





3 1 

82,286 

227 

2 759 


755 

100 0 

742 

100 0 

4 1 

49,390 ' 

157 

3 179 

Total j 

1 




^ S( ^ 

S) foy ] 

181 

3 503 

Mean num- , 





7-h 

37,’728 ! 

136 

3 605 

ber of preg- 





Not stated 

11 I 

— 

— 

nancies 

3 29 (S D 2 27) 

2 96 (S D 1 92) 


1 



Difference 

! 

1 

0 33±0 11 


Total 

1 

586,060 j 

1,572 

2 682 



IWSER OF PFEGNANOES OF HOTIS? AT TWE OF EnQUJH 

Fig 1 1 -Mothers of malformations and control births compared m respect of the number of pregnancies 


4 
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TABLE XXXni 

Percentage Distribution of Propositi by Birth Rank for each Year 






Year 



! 

All Years 

Birth Rank 

1940 

1941 

1942 1 

1943 

1944 

1945 

1946 

1947 t 

! 

Malfortnations 

1 

2 and 3 

23 8 

42 1 

1 

41 7 

37 2 

39 0 

29 3 

37 1 

' 1 

36 9 ! 

35 9 

24 6 

1 17 9 

24 4 1 

29 5 

29 3 

35 4 

28 2 

37 8 1 

28 4 

4, 5 and 6 

7+ 

9 8 

13 7 

7 1 

9 3 

9 8 

12 I 

17 7 

15 3 1 

n 7 

6 6 

1 -5 3 

7 9 

5 4 

4 1 

2 0 

5 6 

3 6 

5 2 

Not found 

, 35 2 

1 21 1 

18 9 1 

, 18 6 

17 9 

21 2 

11 3 

6 3 1 

j 

18 8 

Total 


^■1 

100 ! 

1 100 

100 

100 

1 

100 

100 1 

100 0 

1 

Controls 

1 

29 2 


1 

36 9 

i 

f 33 0 

1 1 

23 4 

21 3 

1 

25 4 1 

1 

30 5 1 

28 8 

2 and 3 

27 1 

25 3 1 

32 0 

‘ 36 7 

42 7 

41 7 

43 9 

47 3 

1 V ^ 

4, 5 and 6 

15 6 

16 5 

14 6 

12 8 

17 7 

15 7 

14 0 

16 0 

1 15 4 

7+ 

4 2 

, 5 5 

1 0 

1 8 

1 6 

1 9 

4 4 

1 5 1 

I 2 6 „ 

Not found 

KB 


15 5 

15 6 

i 

14 5 

19 4 

12 3 

4 6 

1 15 3 

Total 

100 

1 100 

100 

! 100 

i 

100 

100 

100 

100 

100 0 

Percentages of Birth Rt 
In malformation 
senes 

inks 1 and 7 + 

1 30 4 47 4 

49 6 

1 

42 6 

43 1 

1 

31 3 

42 7 

40 5 

41 I 

In control senes 

33 4 

37 4 

37 9 

' 34 8 

25 0 

, 23 2 

29 8 

32 0 

31 4 

Difference 

-3 0 

, 10 0 

1 

I 11 7 

, 7 8 

1 

18 1 

8 1 

1 

12 9 

8 5 

9 7 


Data Derived from the Reports of the 
Registrar-General for Scotland (1939-1945) — 
The reports of the Registrar-General for Scotland 
since 1939 give for stillbirths the age of the mother 
and the number of previous children The same 
information is not provided for infant deaths, and 
the effects of age and panty can only be examined 
for anencephalus which almost always results m the 
birth of a stillborn foetus The figures given in Table 
XXXn (opposite) for the years 1939-1945 show 
the increased nsks observed in the Birmingham data, 
but relatively the effects at higher ages and panties 
are much greater (Fig 12) The two sets of data 
are not stnctly comparable, for the Scottish figures 
are based only on legitimate births, and the Registrar- 
General neglects abortions m estimatmg panty 
The higher incidence of abortions in mothers of 
malformations is certain to influence birth rank 
Unfortunately, the Scottish data do not enable us 
to examme separately the effects of maternal age 
and panty 

Discussion — ^The relation of maternal age and 
panty to the mcidence of congenital malformations 
has been considered by sexeral xvnters, but adequate 
data on malformaUons and controls hare not been 
arailable, and no evidence so far published settles 
the issue bey ond doubt Still (1 927) first compared 


a small number of malformations with an unsatis- 
factory control group, and concluded that nsks 
were higher with first bom, particularly in the case 



3 4 516 7 OOX> 




fUTto' 


Fig I2.-Stillbirth rates due to 

b> birth rank and maternal age (Scotland 
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of pylonc stenosis In the case of mongolism, 
however, the nsk appeared to be greater at high 
maternal age , His results were cnticized by 
Macklm (1929) who exammed statistics on 1,000 
malformations collected from the literature, and 
decided that pnmogemture had no effect Equally 
unsatisfactory are reports based on hospital records, 
m which the numbers are small and the populations 
unrepresentative (Malpas, 1937, Potter and Adair, 
1943, DnUien, 1947) 

Murphy (1940) completed a field study of mal- 
formations selected from the register of deaths m 
Philadelphia, and usmg the Greenwood-Yule 
method compared the malformations with the 
non-malfoimed children of the same sibships He 
noted that the nsk of birth of a malformation 
mcreased with both age and panty, but did not 
separate the two effects In this senes, mkny of the 
sibships were mcomplete at the time of the investiga- 
tion which was firushed withm six years of the first 
death and less than one year after the last, and the 
control group was therefore likely to be deficient 
in the higher birth ranks and maternal ages Data 
published by Hmdse-Nielsen (1938) on 160 cases of 
spma bifida m 130 famihes permit an exaramation 
of the association with birth rank, which shows that 
this malformation was shghtly less frequent m the 
first three birth ranks Once again there is no 
mdicahon that the sibships were complete at the, 
time the data were recorded 

1 


The most useful contnbution yet available on this 
subject was made by Penrose (1934, 1946) In the 
first of two papers he showed that the nsk of 
mongohsm mcreased with advancmg maternal age, 
the effect of birth rank was less marked, but the 
fiist bom and infants of high birth rank seemed 
predisposed to the condition His second paper 
dealt with 144 malformations of the nervous system, 
and, usmg a modification of the Greenwood- Yule 
method, he found that their mcidence , mcreased 
significantly with advancmg maternal age and with 
nsmg birth rank The effect of maternal age 
appeared to be more marked than that of birth 
rank, although when the influence of maternal age 
was elimmated, pnmogemture still seemed to 
mcrease the nsk The discrepancy between Pen- 
rose’s results and our own may be explamed by the 
higher proportion of hydrocephalics in his senes 
(31 per cent compared with 16 per cent ) for, as we 
have shown, the mcidence of hydrocephalus is 
markedly increased at higher maternal ages 

SooAL Status 

Indices of social status used are locahty of 
domicile, rent of house, and legitimacy The 
father’s occupation ivas also recorded, but is not 
considered sufficiently rebable for analysis 

Locality of Domicile — ^Appendix A descnbes a 
classification of the city wards into three social 


, TABLE XXXIV 
Malformations Classified by Ward Groups 


Type of Malformation 

Ward Group* ' 

1 All Wards 

I n HI 

Rates per Rates per Rates per i 

No 1,000 No 1,000 No 1,000 1 

related • related related | 

Births Births Births 

1 

No 

Rates per 
1,000 
related 
' Births 

Anencephalus ' 

Spina bifida 
Hydrocephalus 

Others 

121 2 135 170 2 361 75 2 535 — 

136 2 400 179 2 4S6 73 2 468 1 

63 1 112 61 0 847 26 0 879 - [ 

6 0 106 11 0 153 8 0 270 — i 

366 2 312 

389 1 2 457 

150 ' 0 948 

25 0 158 

All malformations 


Calculated rate obtained 
by applying rates for 
whole City by panty to 
estimated pantj con- 
sUtution of each ward 
group 

_ 1 

1 

) 

1 _ 5 756 _ 5 833 — 6 156 ^ — — 


• Group i 
Group n 
Group HI 


da mth the poorest hoirsts. . . ret 

tls vnth houses imcnnediatc in lumdard between X and Hf 
Tis with the best bouses. 
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TABLE XXXV 



NtRVOJS 


Fig 13— Malformation rates by tvard ^ups 
(Birmmgham, 1940-47) 

groups, and the home address of the mother at the 
time of the birth was used to place each malforma- 
tion in one of them Table XXXIV gives for each 
group the number of malformations of the three 
mam types, and rates have been calculated from 
the total births (hve and stiUbom) m each ward 
group of the city for the same penod, births within 
the city to women normally domiciled outside 
being excluded (See Fig 13) 


The Proportion of Stuxborn Mauormations 

CXASSIFIED BY WARD GROUPS 


Malformations 

Ward Grop 

ip 


! I 

n 

1 m 

Stillborn 

204 

262 

; 117 

583 

Died in first year 

122 

159 

i , 

346 

Total 

326 ' 

421 

182 

92S 

Percentage still- 


1 



bom 

62 6 ^ 

62 2 

64 3 

62 8 


TABLE XXXVI 

The Proportion of Stillborn Malformations 

CLASSIFIED BY WARD GROUPS (AnENCEPHALUS 

excluded) 


Malformabons 

, 1 

Ward Group | 

All 

Wards 

I 

[ 

n 

1 ni 

Stillborn 

1 ^ 

101 

45 1 

236 

Died m first year 

1 115 

150 

62 

327 

Total 

i 205 

251 

I 107 

563 

Percentage still- 

i 

1 



bom 

43 9 

40 2 

42 1 

1 41 9 


TABLE xxxvn 


Malformation and Control Groups compared in Relation to Rent of House 


^ { 

' Malformation Group 

Control Group 

Number 

Percentage 1 

Number 1 Percentage 

IVeekb Rent 1 

Less than Is 6d 25 

Is 6d-9s \\d 94 

]0r-)4j' l\d 111 

15s -19s Ud 97 

20s -24s \\d 49 

25s -34s Ud 26 

35s and over 5 

Not LnoMTi 1 1 

3 31) 

12 45 V 45 83 

30 07 J 

12 85) 

6 49 1 23 44 

3 44 f 

0 66j 

1 46 1 46 

* 

18 2 43) 

106 14 29 ^ 52 41 

265 35 71 J 

84 11 32) 

49 6 60 1 22 50 

28 3 77 f 

6 0 8lj 

1 12 1 62 1 62 

Total 534 

70 73 

1 : 

568 

A'o Rent Paid 

Own house or buying it 123 

Lmng with relatnes 65 

Other reasons 33 

16 29 

8 61 

1 4 37 

103 J3 88 

50 ^ 

21 3 83 

' Total 221 

29 27 

" ■ 174 33 45 

Total 755 

! 100 00 1 

1 

1 742 ^ 

1 
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The rate for anencephalus is shghtly higher m the 
better ward groups, but the numbers are not large 
enough to |be more than suggestive The propor- 
tions of malformations which were stillborn are 
given m Table XXXV for the three ward groups, 
the figure is shghtly higher m the third This group, 
however; contains a higher proportion of anen- 
cephalus, and when this type is excluded (Table 
XXXVI) there is httle difference between the three 
groups 

Smce the nsk of malformation is related to birth 
rank, comparison between ward groups is not 
satisfactory unless the rates are standardized for 
panty Applymg the city malformation rates for 
each birth rank to the population of each ward 
group estimated from the control senes, we obtamed 
a malformation rate per ward group almost identical 
with the observed rate which suggests that the 
mcreased rate m the better wards is due to the 
mcieased proportion of pnmiparae m these wards 
TTns result, however, must be accepted with reserve 
because of the rather high proportion of cases of 
unknown birth rank (ward group I, 16 per cent , 
ward group n, 12 per cent , ward group HI, 19 per 
cent) 


Rent of House — ^The rent of the house was 
obtained m the field enquiry, and is used m Table 
XXXVH; as the basis of a companson between the 
malformation and control groups In the mal- 
formation group the percentage m houses rented at 
less than 15j per week is 6 60 (±2 58) lower than 
the percentage m the control senes 

- Legitimacy — ^The civd status of the malforma- 
tions was obtamed from Matermty and Child 
Welfare Department records, and Table XXXVm 
compares the proportion lUegitunate with the 
correspondmg figure for all births m Birmmgham of 
the same period The proportion of malformations 
which were illegitimate is low m consequence mamly 
of the contnbution of anencephalus The high 
proportion of stillbirths characteristic of this type 
of malformation could account for the difference, 
if there were evidence of less accurate reporting of 
civil status for sbUbirths This possibihty is 
exammed m Table XXXDC, which gives the propor- 
tion of illegitimate births for stillborn and hve bom 
malformations of the nervous system, with anen- 
cephalus excluded The figures do not suggest that 
stillbirths are less accurately reported, and the low 


TABLE XXXVin 
Civil Status of Malformations 


All Infants 

Type of Malformation 

1 

Illegitunate Infantst I Difference from 

percentage illegihmate 

Number 

1 

Number Percentage j Births (194(M7) 

Anencephalus ' 366 i 

Spina bifida 389 

Hydrocephalus 150 

Others 25 

8 1 2 186 (+0 764) 3 91* 

23 . 5 913 (+1 196) ' 0 18 

8 5 333 (±1 835) 0 76 

Total • 930 

39 4 194 (±0 657) 1 90* 


•f birthJ For Birmingham (1940-19^7) 6 095 per 100 (Reglrtrar-Gencral ) 


TABLE XXXIX 

The Proportion of Illegitimate Births for Stillborn and Live-Born Malforaiattons (Anencephalus excluded) 


Tipe of Malformation 

Stillborn Infant Deaths 

Illegitimate Legitimate and 

IllegiUmate 

lUegHimate Legitimate and 

Illegitimate 

Spina bifida 
Hydrocephalus 

Others 

9 120 1 14 269 

1 1 - ^ 

Total 

lUcgiUmate as Percen- 
tage of Total 

\ >5 ' 1 

1 6 329 ^ 4 893 
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TABLE XL 

LEGimiAcv OF Stillbirths due to Malformations of the Nervous Sy^ of Infant Deaths due to all 

Congenital Malformations in Scotland (1939-1945) 


1 

Legitimate and 
Illegitimate 

BlegiUmate 

Percentage lUegitiinate 

All Live Births 

All Stillbirths 

Total Births 

631,297 1 

24,595 

655,892 

44,816 

2,089 

46,905 

7 099 

1 8 494 

i 7 151 

1 

Stillbirths due to 
.Anencephalus 

Spma bifida ^ 

Hydrocephalus 

Total 

1,672 

302 1 

887 

2,861 

1 100 

19 ! 

60 

179 

i 

1 5 981+0 580 

6 291 ± I 397 
j 6 764 +0 843 

1 6 257 + 0 453 

1 

Infant Deaths due to aU Con- 
genital MaLformaUons 

3,975 

320 

1 8 050±0 431 


illegitimate rate for anencephalus appears to be 
mdependent of this factor 

The annual reports of the Registrar-General for 
Scotland for the years 1939-1945 record the civil 
status of stillbirths for anencephalus, spina bifida 
and hydrocephalus, and the avil status of infant 
deaths for ^ congemtal malformations grouped 
together (Table XL) Only anencephalus can be 
compared with our tables, which combme still- 
births and mfant deaths Although the proportion 
of illegitimate births among the anencephahcs m 
the Scottish data is considerably higher than m the 
Birmmgham senes, it is nevertheless below the 
proportion for all Scottish births 

Discussion — ^The Registrar-General (Decennial 
Supplement, 1921) suggested that social class had 
little effect on infant mortahty from congemtal 
malformations, a conclusion supported by Woolf 
(1946) from statistics for England and Wales 
Of able XLI) Murphy (1940) found a low propor- 
tion of well-to-do famdies among those from which 
571 malformations were drawn, and noted that in a 
hospital for poor patients the mcidence of mal- 
formations ivas Uvice as great as the rate for the 
whole city (Philadelphia) On this not very 
satisfactory endence he concluded that mothers in 
poor social circumstances were exposed to an 
increased nsk of the birth of a malformation, 
endcnce in support of this new wns provided by 
Baird (1947) who compared the numbers of mal- 
formations m two small senes of births selected 
from pnvatc and hospital practice These reports 
examine the relation of social class to the incidence 
of all malformations, the literature contains no 
information on its relation to the incidence of 
different ixmcs of malformation 


TABLE XL! 

Infant Mortality Rate attributable to Congenital 
Malformations by Social Class of Father — ^England 
AND Wales, 1930-1932. (Quoted by Woolf, 1946) 


Soaal Class 

I 

H 

m 

1 rv 

V 

1 All 

Infant mortality 
rate per 1,000 

5 0 

5 4 

5 6 

5 7 

5 4 

5 5 

1 


The influence of the nutnhonal state of the mother 
on the nsk of malformations has been considered in 
animals (Hale, 1933, Warkany, 1945, etc) Cer- 
tainly severe vitamm deficiencies do result m the 
occurrence of congemtal malformations of a speaal 
type in a proportion of the young of selected 
experimental animals, though the relation of this 
fact to the human problem is uncertain There is 
no laboratory evidence that central nervous mal- 
formations, numencally the largest group in human 
bemgs, are produced m this way Murphy (1940) 
and Burke and others (1933) inspected the dietary 
habits of pregnant women, and concluded that poor 
diets were common among mothers who delivered 
malformed births The conclusions in both cases 
are based on small numbers of observations and arc 
influenced by the difiBculties familiar to mvcsPgators 
of human dietary habits Diet is, of course, only 
one of the innables related to social status 


Maternal Health during Pregnanci 

Information about maternal health 
n,ncj oblamcd for the 

conlrol senes, bj direct inlerropHion of 
Its reliabilit) is difficult to assess not on - 
anv patient’s memor) of her own illness is subevt 
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TABLE yr n 

Disabiltiy during Pregnancy 



Type of Maitoimation 

Anencephalus Spina bifida Hydrocephalus! ( 
(305)* (309)* (118)* 


Others 

(23)* 


Controls 

(742)* 


First half of Pregnancy 
Vomiting of pregnancy 
Threatened abortion 
Severe mental shock 
Falls and mmor accidents 
Surgical operations 
Other major conations 


Second half of Pregnancy 
Ante-partum haemorrhage 
Placenta praevia 
Accidental 
Unspecified 
Toxaemia 

Premature labour (i e at 
or before 36 weeks) 



0 4 

i 

1 

0 4 

1 

0 3; 

i _ 

5 0 1 

38 

36 3 ' 

60 


a Excision of skm tumour 
b Operation on toe, 
c Appendkectomy 
d Uterine myomectomy 


e Pleurisy 

f Jaundice diabetes uterine fibroid 
S Uterine fibroid. 

• No of propositi on which percentages ore based 


to error, but also because it is not unlikely that 
mothers readily recall details of a pregnancy which 
resulted in an abnormal buth, whereas details after 
normal delivenes are quickly forgotten For 
example, falls and mmor acadents were recorded 
mne times m assoaation with the malformations, 
and not nt all in the control senes With these 
difficulties m mind we may consider the data for 
both groups m Table XLU 

THREAinNED ABORTION — ^Threatened abortion 
was shghtly more common m pregnanaes which 
resulted m anencephahes than m those associated 
with other central nervous malformations or ivith 
normal births With the exception of one case m 
which the mother admitted that she attempted to 
mduce an abortion, we have no information about 
the cause, the facts bemg equally consistent with 
the threatened abortion of an abnormal embryo, 
or ivith defective implantation resultmg m embryomc 
defect In either case, the figures do not recommend 
this as a common contribution to the aetiology of 
central nervous malformation The hteraturc offers 
few results for companson, but the report by Shute 
(1939) of 2 per cent of deformed foetuses m 443 
cases of threatened abortion treated with vitarrun E 
or progesterone,* is consistent with this view 
Kotz Parker, and Kaufman (1941) published 

• A senes collected from the literature. 


details of 184 cases of threatened abortion, associ- 
ated with the birth of 102 viable mfants, abnormah- 
hes were recorded m five cases (4 9 per cent ), 
and of these only two (anencephalus and mongo- 
lism) were of a major type In further support of 
this view may be cited the fact (detailed m the 
previous section) that lUegitunate pregnancies, 
which almost certamly expenence attempts at 
interference more frequently than legitimate preg- 
nancies, do not show a greater mcidence of mal- 
formations 

Placenta Praevia — Placenta praevia existed in 
three out of 305 cases of anencephalus, and m none 
of the other malformations or normal births This 
proportion (1 per cent ) is about ten tunes greater 
than that usually given for all births (0 I'per cent ) 
and IS unlikely to be due to chance Even so, the 
majonty of anencephahes have a placenta which is 
normally situated, and the majonty of placentae 
praeviae are assoaated with normal foetuses The 
association of placenta praevia with foetal deformit> 
was first noted by Greenhill (1923), who later (1939) 
collected from cluuc records and from the hterature 
details of 4,446 cases of placenta praevia of which 
111 were assoaated with deformed foetuses (2 5 per 
cent , as compared with 0 94 per cent in a large 
senes of normal dehvenes) Data which confirm 
this assoaation were recorded by Siegal (1934), 
Murphj (1940), and Potter and Adair (1943) 


i 
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The high incidence of foetal deformities among 
cxtra-utenne embryos is ^VelI kno^vn (Mall, 1917, 
Heilman and Simon, 1935, Suter and Wichser, 
1948), but the relevance of this observation to the 
malformed foetus which develops within the uterus 
IS in doubt Furthermore, many of these deformi- 
ties are of a minor character for which a mechanical 
explanation may be advanced On present evidence 
It IS not possible to say whether defective implanta- 
tion of the ovum per se is or is not a factor of much 
importance in the aetiology of malformations of the 
nervous system 

Diabetes Mellitus — Diabetes occurred only 
once in the senes, and was associated with the birth 
of a hydrocephahe infant Skipper (1933) and 
White (1935) reported 3 0 per cent and 4 2 per 
cent respectively for the incidence of malformations 
in 169 and 166 pregnancies in diabetic women 
Once again the association is noteworthy, but can 
scarcely be a frequent factor in the causation of 
malformations It is probable that the increased 
incidence can be, to some extent, accounted for by 
the fact that diabetes is usually associated with a 
high stillbirth rate, thus rendermg available for 
autopsy an unusually high proportion of foetuses 
In tins way minor mtemal malformations which 
may for a time be undetected in the live bom are 
brought to notice 

Toxaemia — The incidence of toxaemia is about 
equal in the control and malformation groups 
Dnlhen (1947) reported a lower inadence of 
toxaemia in pregnancies which resulted in mal- 
formations, and certainly this condition, uncommon 
before the sixth month, would not be expected to 
influence malformations which are laid down early 
in pregnancy 

Virus Infections — There was no history of 
rubella or of any other virus infection dunng the 
pregnancies resulting in 755 malformations of the 
nervous system, there was also no history of virus 
infection in the pregnancies of the controls On 
this CMdencc %\e can neither confirm nor refute the 
suggested role of these infections in other tjqies of 
malformations (sshich mainly exclude those of the 
central nen ous system) but are entitled to conclude 
that they arc not commonly associated wth the 
malformations here investigated The earlier obser- 
vations on the association of rubella with congenital 
defects have been reviewed by Parsons (1946) 
Murphy (1947), Warkany and others (1948) 
Others have attempted to meet the inevitable 
cnticism of retrospective observations on mal- 
formed foetuses bv noting the madence of mal- 
formations among the births when rubella was 


recorded dunng pregnancy (Fox and Bortin, 1946, 
Ober and others, 1947, and Bradford Hill and 
Galloway, 1949) The numbers so far obtained in 
this way are small, but suggest an incidence con- 
siderably in excess of expenence with normal 
pregnancies 

Observations on other virus infections in preg- 
nancy have been recorded by Dogramaa and Green 
(1947), Fox and others (1948), and Gerard-Lefebvre 
and Merlen (1948), and with one exception (G6rard- 
Lefebvre and Merlen) gave negative results Evans 
and Smith (1946) mterrogated mothers who gave 
birth to 25 lethal malformations, and did not ehcit 
a history of virus disease dunng pregnancy Influ- 
enza has also been suggested as a causal agent, but 
our examination of the Registrar-General s returns 
smee 1916 indicates that the malformation rate is 
not correlated with the annual death rate from 
influenza of the same or of the previous year 

THERAf>Eunc Irradiation of the Foetus with 
Radium or X rays — Evidence assembled by 
Murphy (1947) strongly suggested that malforma- 
tions, particularly of the nervous system, can result 
from irradiation of the foetus in utero No history 
of irradiation was obtained m the pregnancies which 
produced the malformed births of our senes 

Severe Mental Shock — Popularly considered 
a potent factor m produemg malformations, severe 
mental shock was recorded for seven of the mal- 
formations, and for two of the controls, for the 
reason stated at the beginning of this section, little 
attention can be paid to this shght difference in 
incidence It is also worth noting that the inadence 
of malformations was not higher m the city during 
the years when air raids were most frequent 




Premature Labour — Premature labour is 
tioned in this context, not because it has any bearing 
on the aetiology of malformations but because its 
common occurrence when the foetus is malformed 
especially in cases of anencephalus, is of interest 
(see Table XLH) As an index of earJv labour the 
usual definition of prematunty based on the weight 
of the foetus would be particularly misleading in a 
discussion on central nervous malformations since 
the abnormal size of the head m many cases has an 
obvious relation to the infant s vvcight Accordingly 
we have based our statistics on the duration o 
gestation estimated from the date of the last 
menstrual penod , 

Stillborn foetuses with central nervous mal- 
formations are frequentiv macerated 

that death has taken plat* sonic time pnor to a ur 

presumably as a result of the malformation ^ 
accounts for a number the cases of pre 
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TABLE XLm 

Employment of Mothers of the Control Group at the Onset of Pregnancy (1940-47)’ 


1 

1 

1 

1 Year of Birth of Propositus 

Total 


1940 

1941 

1 

1942 

1943 

1944 

1945 

1946 

1947 

Pnmigravidae 

Multigravidae 

Total 

28 (25 0) 
45(11 1) 
73 (16 4) 

29 (51 7) 
43 (20 9) 
72 (33 3) 

38 (52 6) 
49(10 2) 
87 (28 7) 

36(61 1) 
56 (23 2) 
92 (38 0) 

29 (65 5) 
77 (l8 2) 
106(31 1) 

23 (69 6) 
64 (15 6)1 
87 (29 9) 

29 (48 3) 
71 (15 5) 
100 (25 0) 

40 (42 5) 
85 (14 1) 
125 (23 2) 

252 (51 6) 
490 (16 1) 
742 (28 2) 

Nervous Mal- 
formation 
rate pier 
1,000 (all 
city births) 

1 

7 43 

1 

6 55 

6 98 

1 

j 

i 

6 48 1 

1 

5 52 

5 03 

5 46 

1 

4 52 

1 

5 87 

/ 


• The table gives the total number of women in each group and in brackets the percentage of these employed in a remunerated occupation 
at the onset of pregnancy 


TABLE XLIV 

Comparison between Malformation and Control Groups in Respect of Work of Mothers in Early 

Pregnancy 



1 

Pnmigravidae 

1 

1 

Multigravidae 

Work of Mother j 

Malformations 

Controls 

Malformations 

Controls 

1 

No 

Percentage 

No i 

Percentage 

No 

Percentage 

No 

1 Percentage 

No work 

8 

2 40 

4 

1 59 

9 

I 2 15 

19 

3 88 

Own housework with help 

27 

8 08 

15 

5 95 

52 

' 12 41 

27 

5 51 , 

Own housework without help 

95 

28 44 

104 

41 27 

266 

I 63 48 

365 1 

74 49 

Remunerated employment only 
Remunerated employment and own 

59 

17 66 

17 

6 75 , 

1 

14 

1 3 34 

I ^ 

I 22 

housework wth help 
Remunerated employment and own 

37 

1 

11 08 

1 

27 ; 

i 

10 71 ! 

9 

1 

2 15 

7 

1 43 

housework without help | 

108 

32 34 

85 i 

1 

33 73 

69 

! 16 47 

65 1 

1 

13 47 

Total 

1 1 

100 00 

252 

100 00 

419 

1 100 00 

490 j 

100 00 

Total engaged remuneratively 

1 204 

61 08 + 2 67 

1 

I29 

51 19 + 3 15 

92 

21 96 + 2 02 

79 1 

16 I2±l 66 


Differences beiM’cen percentages 
(Malformations — Controls) I 


9 89% ±4 13 


5 84% ±2 61 


labour Hj dramruos is a not uncommon complica- 
tion of pregnancies nhich result m a congemtal 
malformation, being particularly frequent m cases 
of anenceplialus (Dnllien;, 1947), and no doubt many 
of the cases of premature labour m our senes were 
due to the mechanical distension of the uterus from 
this cause 

Maters \L Occupation during Pregnancy 

Information uas obtamed in the field enquiry 
about the uork done dunng pregnanc> bj mothers 
in the malformation and control groups, and the 


mcreased proportion of mothers m remunerated 
employment dunng the war years is demonstrated 
separately for pnmigravidae and multigravidae m 
Table XLIII In 1943, 38 per cent of mothers 
were remuneratively employed at the onset of 
pregnancy, the figures being 61 per cent and 
23 pier cent for pnmigravidae and multigravidae 
respectively The reduction m the malformation 
rates over these years has already been discussed, 
and no conspicuous association with the incidence 
of maternal employment is evident This problem 
IS further investigated in Table XLIV which shows 
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TABLE XLV 


Occupation of Mothers at the Onset of Pregnancy 


Type of Occupation 

Malformation Group 

Control Group 

No 1 

\ 

Percentage 

No 

! Percentage 

1 

Professional and executive 

11 

3 71 


8 

1 3 8' 


acncal 

56 

18 9 

V 34 4 

28 

1 13 5 

y 26 0 

Shop assistants and occupaUons of similar status 

35 

11 8 


18 

8 7 


Factory work 







Supervision 

1 1 



2 

1 1 0 


Vieyving and assembling 

53 

17 9 


T1 



Filmg, painting, and machine yvork 

63 

21 3 


51 

1 24 5 

y 57 2 

Store-keeping and packing 

6 

2 0 


7 

3 4 


Other manual work 

27 

9 1, 


32 

15 4 


Public house, canteen and restaurant work 

13 

4 4 


11 

5 3- 


Laundry and domestic work, office cleaning 

16 1 

5 4 

y 12 2 

15 

7 

!- 13 9 

Public transport — conductresses, porters 

7 ’ 

2 4 


3 



Armed Forces 

4 ' 

1 4 


1 

0 S' 


Unspecified 

1 

1 4 


5 

2 4 


Total 

296 j 

1 

100 0 


208 

' 100 0 



TABLE XLVI 

Stage of Pregnancy when Mothers ceased Employment 


Duration of Gestation (yveeks) 

Pnmigiavidae 

Multigravidae 

Malformations 

Controls 

1 

Malformations 

Controls 

No 

Percentage 

1 No 

Percentage 

1 

No 

Percentage 

' No 1 

J 

Percentage 

Less than 12 

32 1 

! 15 7 1 

1 14 1 

! 10 8 

16 1 

17 4 

! 9 

11 4 

12-15 

31 

15 2 

. 33 

25 6 

19 

20 7 

' 8 

10 1 

16-19 

31 

15 2 

14 

10 8 

8 

8 7 

' 5 

6 3 

20-23 

35 

17 2 

, 21 

16 3 

14 

15 2 


20 3 

24-27 

41 

20 1 

20 

15 5 

14 

15 2 

1 13 

16 5 

28-31 

25 

12 2 

1 13 

10 1 


9 8 , 

10 

12 7 

32-35 1 

; 5 

2 4 

! 9 

7 0 


5 4 

5 

6 3 

36-39 

, 3 

1 5 

' 4 

1 3 1 


1 4 3' 

10 

12 7 

40 -t- 

1 

— 

1 

0 8 


I 3 3 

2 

2 5 

Unspecified 


0 5 

1 

1 

, 

E| 

j 

T 

1 3 

Total 1 

204 1 

100 0 1 

1 

129 

100 0 

92 

lOO 0 

79 

100 0 

Mean (weeks) 1 

1 

1 

20 6 1 
1 


21 1 


21 2 


24 5 


for pnmigraMdae and multigrasTdae of the mal- 
formation and control senes the circumstances in 
respect of work in early pregnancy, the proportion 
of mothers remuneratu el> cmplojcd is higher for 
the malformations Table XLV records the type 
of w ork done, and sho\\ s a slightly higher percentage 
of manual \\orkers m the emplo\cd of the control 
group Information obtained about the stage in 
pregnancy invhich mothers left regular employment 
fTablc XLVI) shows slight differences between the 
two groups w hich could be explained b\ the more fre- 
quent premature onset of labour in the malfonnations 


The data here recorded about employment of 
women m pregnancy durm? ^nd since the war have 
some intnnsic interest h is howerer necessary 
to be cautious about dni">ng any conclusion from 
difTcrenccs between control and malfonmtion 
groups of the dimensions shown in the accompiny- 
ing tables, and we Iimd our conclusion to the 
statement that there is ot least no notcy\onh\ 
association between the proportion of mothers 
rcmuncratiyely and the incidence 

of congenital malformations of the nenous 
sy stem 
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Summary 

1 In the years 1939 to 1945, congenital mal- 
formations in Scotland were responsible for 11 7 
per cent of the certified deaths of infants, stillborn 
or dead within the first year of life National 
statistics for England and Wales do not give the 
causes of stillbirths but, in the years 1941 to 1945, 
attnbute to the same causes about 10 per cent of 
first year deaths 

2 Scottish data (1941-45) show that malforma- 
tions of the central nervous system accounted for at 
least 72 per cent of stillborn and 39 per cent of live 
bom malformations which died in the first year of 
life, or for 55 per cent of the combined total 

3 Data from Birmingham Matermty and Child 
Welfare Department records are examined m respect 
of 930 consecutive malformations of the central 
nervous system certified as the cause of stillbirths or 
of first year deaths in the city in the years 1940 tp 
1947 They were classified as follows anencepha- 
lus (366), spina bifida (389), hydrocephalusv(150), 
othen (25) From this matenal evidence is provided 
of 

(o) The frequency with which different types of 
malformation are associated m one mdividual 

(6) The sevratio of the central nervous malforma- 
tions 

(c) Secular trends The rate for hydrocephalus 
remained fairly constant in the 8-year penod 
The rates for anencephalus and spma bifida 
declined, and it is suggested ^at the observed 
reduction may be accounted for by the change 
in panty of the mothers 

4 By home visits additional information was 
obtamed from mothers of 755 of the 930 malforma- 
tions, and from mothers of 742 of 876 births not 
resulting m malformations, selected by taking 
every '200th name from the registers of five and 
stillbirths for the same years 

5 The association of the age and panty of the 
mother wth the risk of birth of a central nervous 
malformation was exammed in a companson of the 
malformation and control groups, with the followmg 
results 

(а) Considenng all the central nervous malforma- 

tions together, risks of the birth of a mal- 
formation are considerably increased at the 
first panty and abo\e the srxth, and are 
correspondingly reduced between these ex- 
tremes Vanations in assoaation with mater- 
nal age are also present but are less marked 

(б) Considenng the mam groups separately , results 

for anencephalus and spina bifida are similar 
to those for the whole senes In the case of 
hydrocephalus, the effect of birth rank is 
slight when compared with the marked effect 
of high maternal age 

6 Locahty of domicile, rent of house, and 
legitimacy of the birth were used as indices of soaal 


status, they do not reveal any notable differences in 
the mcidence of central nervous malformations 

7 The incidence of maternal illness or of other 
maternal disability during pregnancy is recorded 
There was no history of rubella or of other virus 
infection dunng the pregnancies resultmg m the 
755 malformations of the central nervous system 

8 Information is also recorded about maternal 
employment dunng pregnancy There was no 
noteworthy association between the proportion of 
mothers remuneratively employed and the mcidence 
of congemtal malformations of the nervous system 

Many people assisted the work of this enquiry, and we 
acknowledge our indebtedness to the following Dr 
Jean Mackintosh and members of the Bimungham 
Matermty and Child Welfare Department who co-opera- 
ted fully m makmg available to us the records of the 
department. Dr Dorothy Tidmas, who completed a 
prehminary survey of the malformations of one year, 
Mrs Kathleen Gibson, Miss Mary Edge, Mrs Burgess 
Smith, Mrs Leaver, Miss Day, Miss Bayes, and members 
bf the Almoners’ Department of the United Birmmgham 
Hospitals, all of whom took part m the field work, and 
Miss Cathenne Wall, who prepared the figures used in 
the text Dr Emd Charles and Sir Leonard Parsons read 
the typescript and offered useful suggesUons Finally, 
tmd in particular, we record our gratitude to Prof 
Lancelot Hogben, F R S , who has contnbuted most 
generously to this enquiry 

References 

Allen, F M B , Macaffee, C H G , and Biggart, J H 
(1943) J Obstet Gynaec Brit Emp , 50, 417 
Baird, D (1947) Lancet, 2, 531 
Burke, B S , Beal, V A., Kirkwood, S B , and Stuart, 

H C (1943) Amer J Obstet G;nec, 46, 38 
Cruickshank, J N (1930) Med Res Com Spec Rep 
Ser Land No 145 

D Esopo, D A , and MarchctU, A A (1942) Amer 
T Civnpp 44 1 

Dogramaci, I , and Green, H. (1947) J Pediat , 30, 
295 

Dnlhen, C M (1947) J Obstet Gynaec Brit Emp , 
54, 452 

lEvans, M , and Smith G S (1946) Ibid , 53, 440 
I-ox, M J , and Bortin, M M (1946) J Amer med 
Ass, 130, 568 

, Knimbiegel, E R., and Tcrcsi, J L (1948) 

Lancet, 1, 746 ^ 

Cj6rard-Lefebvre and Merlen, J (1948) Sem H6p 
Pans, 24, 2541 

Grecnhill, J P (1923) Sitrg Gynec Obstet , 36, 227 

(1939) Amer J Obstet Gynec , 37, 624 

Gmenwald P (1947) Arch Path , 44, 398 
Hale, F (1933) J Hered , 24, 105 
Heilman, A M and Simon, H J (1935) Amer J 
Snrg , 29, 403 

Flertig, A T , and Livingstone, R. G (1944) Nen Eng 
J Med , 230, 797 

Flill, A Bradford and Galloway, T McL (1949) 
Lancet, 1, 299 

Hindsc-Nielsen (1938) Acta chir scand , 80, 525 
Hogben, L (1933) Nature and Nurture”, George 
Allen & Unwin London 
Holt, S B (1948) Ann Eugen Camb , 14, 144 



217 


/ 

MALFORMATIONS OF THE CENTRAL NERVOUS SYSTEM— J 


"International Statistical ClassificaUon of Diseases, 
Injuties and Causes of Death” (1948) Vol 1, 
WHO, Geneva 

Javert, C T , and Stander, H. J (1943) Siirg Gynec 
Obstet , 76, 115 

Kotz, J, Parker, E, and Kaufman, M S (1941) 
J elm Endocrin , 1, 838 
Leitch, I (1944) Proc Nutr Soc , 1, 247 
Lcnart, G (1941) Am Paediat , Basel, 157, 216 
MacUin, M T (1929) Hum Biol , 1, 382 
Mall, F P (1917) Amer J Anat , 22, 49 
Malpas, P (1937) J Obstet Gynaec Bnt Emp , 
44, 434 

Martm,W J (1949) Bnt med J, 1,438 
Murphy, D P (1940) " Congenital Malformations ”, 

University of Pennsylvania Press, Philadelphia 
(1947) 2nd ed , J B Lippmcott Co , Philadelphia 
Newton, L , and McLean, T S (1947) Conn med J , 
11, 617 

Ober, R E , Horton, R J M , and Feemster, R F 
(1947) Amer J pitbl Hlth, 27, 1328 


Parsons, L G (1946) Bnt med Bull, A, 193 
Penrose, L S (1934) Ann Eugen , Comb , 6, 108 

(1946) Ibid, 12, 12 

(1948) Bnt med J ,2, 99 

Potter, R L , and Adair, F L (1943) Amer J Obstet 
Gvnec , 45, 1054 

, and Dieckmann, W J (1948) Ibid , 56, 593 

Rock, 3 , and Hertig, A T (1948) Ibui , 55, 6 
Shute, E (1939) Ibid, 37, 633 (discussion) 

Siegel, 1 A (1934) Ibid , 27, 889 
Skipper, E (1933) Quart J Med, 26 (NS ii), 353 
Still, G F (1927) Lancet, 2, 795 
Suter, M , and Wichser, C (1948) Amer J Obstet 
Gynec , 55, 489 

Warkany, 3 (1945) Milbank Mem Ed Quart , 23, 66 

(1947) Ad\ Pediat , 2, 1 

, Roth, C B , and Wilson, 3 G (1948) Pedia- 

tnes, 1, 462 

White, P (1935) Surg Gynec Obstet , 61, 324 
Woolf, B (1946) Bnt med Bull, A, 170 


APPENDIX A 

Classification of Birmingham Cmr Wards into Three Social Groups 


In Birmingham certam statistics can be prepared 
separately for each city ward, and smee alternative 
indices of social status are often not available, a 
classification of wards into social groups is of value 
For many years the annual reports of the Medical 
Officer of Health have given statistics for central, 
inner and outer rings, a classification based on the 
wards and related broadly to social differences 
This classvfication introduces certain anomalies 
Edgbaston, for example, is m the inner rmg, but 
having been reserved as a high-class residential area, 
contains few working-class dwellmgs, m the outer 
rmg some wards have a high proportion of mumci- 
pally-owned houses occupied b> residents of the 
artisan class, while others have mainly pnvately- 
oivned houses, many occupied by professional and 
business men We have therefore re-classified the 
wards, using data from three sources 

(1) The Housing Surrey Report, 1946, goes for each 

ward the number of houses (a) back-to-back , 
(6) with a bathroom (c) ivith a bath id) mun- 
icipally -owned 

(2) The Birmingham Citv Statistical Office* has 

supplied the arerage rateable ralucs for each 
ward 

(3) The Town Planning Department gave the 

surface area of each ward, from which were 
calculated bj wards (o) housing densities, 
(6) population densities, using the ward 
population given m the Report of the Medical 
Oflicer of Health 1947 

Table A and Fig A (ovcrlcaQ give the data on 
which the 34 ettv wards were dmded into three 
groups 

* We »rt inJeMcd for th« materiil to Dr Enid Charles 


Group I Fifteen wards with a high proportion of 
substandard houses These include all the central 
wards and the more highly industnalized wards of 
the inner ring, it accommodates mainlv the 
families of workers with low incomes 
Group II Twelve wards with houses of a higher 
standard than Group I The most significant 
feature is the high proportion of municipallv- 
ovvned houses in eight wards These houses arc 
also occupied mainly by working-class families 
Group III Seven wards with a high general level 
of housing All except Edgbaston arc in the outer 
nng and well removed from the mdustnal areas 

Infant mortality and live birth rates for the years 
1946 and 1947 show considerable differences 
between the three ward groups (Table B, overleaf, 
and Fig B, below ) 
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WARD WARD 

GROUP I GOJPTL GROUPlir 

<e> HOUSES WITH BnTHS AND BATHROOMS 

Fiq a —Housing details b> ward groups (Birmingham, 1946-47) 
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APPENDIX A, TABLE A 


Housing SxATisncs of Ward Groups in Birsungham (1946) 


V ' 

Muruapal Ward 

/ 

Percentage of Dwelling Houses 

Average 

Rateable 

Value 

I (1947) 

i £ 

1 

Housing and Popula- 
tion Density 

Back-to- 
back type 

With 

bathroom 

With 

bath 

Mumci- 

pally 

owned 

1 Houses 
' per Acre 

1 

Persons 
per Acre 

I St Mary’s 

47 2 

3 9 

27 1 

: 0 0 j 

7 61 

1 10 7 

j 41 6 

Duddeston and Nechells 

29 1 

3 8 

29 8 

' 2 6 

7 84 

i 12 2 

44 3 

St Bartholomew’s 

26 7 

6 8 

22 5 

6 7 

7 90 

9 0 

32 1 

St Paul’s ' 

63 8 

2 0 

38 3 

0 0 1 

7 93 1 

1 12 8 

44 0 

All Samts’ 

29 9 

2 5 

45 1 ' 

0 4 1 

8 43 i 

15 8 

52 8 

Ladywood 1 

61 0 

3 2 

20 9 1 

1 0 6 

8 45 

19 0 

65 0 

SL Martm’s 

49 7 

8 5 

31 2 1 

1 5 3 

8 98 

12 3 

46 2 

Market Hall i 

64 7 

4 8 

28 4 1 

1 0 0 

9 20 i 

9 1 

32 1 

Aston 

24 8 

5 9 

37 9 

0 0 

1 9 25 i 

14 1 

50 7 

Saltley 

1 9 

29 5 

49 0 

13 4 

1 11 03 1 

1 6 4 

24 0 

Rotton Park 

26 5 

15 5 

42 6 

1 0 0 

11 34 

12 0 

42 1 

Lozells 

21 1 

5 0 

31 8 

0 5 

1 11 63 

! 19 5 

70 8 

Small Heath 

4 4 

27 9 

57 6 

13 7 

1 11 70 

13 3 

50 4 

Sparkbrook; 

7 5 

16 7 

34 4 

0 0 

11 75 

11 4 

45 2 . 

Balsall Heath 

11 0 

15 9 

35 4 

1 

1 0 0 

1 1 

1 11 95 

1 18 1 ' 

64 2 

Average for Group I 

29 3 

10 8 

36 5 

2 87 

9 86 

12 38 j 

44 76 

n Washwood Heath 

0 8 

6? 7 

81 8 ! 

1 17 4 i 

12 94 

4 9 

19 1 

SeUy Oak 

0 7 

53 8 

82 6 

9 6 

13 91 

5 3 

18 6 

Soho 

5 2 

41 9 

77 6 j 

1 7 

15 60 

9 2 

33 6 

SparkhiU 

0 5 

52 0 

67 2 

2 7 1 

16 13 

7 6 

27 8 

Bromford 

3 0 

44 7 

78 2 1 

32 3 

13 46 

2 9 

11 7 

Perry Barr 

0 0 

86 5 

99 8 

35 3 

13 47 

6 1 

25 3 

'Yardley 

0 2 

62 7 

88 6 

28 4 

13 84 

6 5 1 

25 5 

Stechford 

0 0 

89 7 

98 7 

42 4 

13 89 

3 1 

13 1 

Erdmgton 

0 7 

61 7 

87 8 

39 4 

14 54 

7 0 

28 3 

Acocks Green 

0 1 

56 1 

94 0 

' 44 8 

14 58 

7 4 

30 0 

Northfield 

0 1 

82 9 

95 9 ' 

38 9 

14 65 

2 3 

8 3 

Hall Green 

0 0 

72 8 

99 5 

41 6 

16 37 

6 3 

24 8 

Average for Group n 

0 6 

68 4 

90 0 ' 

30 3 

14 40 ^ 4 63 

18 15 

in King’s Norton 

0 3 

73 4 

82 8 

1 11 3 

16 50 1 

3 0 

11 0 

Gravelly Hill 

0 2 

75 0 

86 0 

I 21 9 

16 58 

4 1 

17 7 

Sandwell 

0 4 

56 3 

77 6 

' 2 5 

17 77 ' 

4 1 

14 2 

Harbome 

0 2 

76 9 

86 8 

15 1 

18 80 1 

4 2 

14 9 

Handsworth 

1 7 

60 1 

85 4 

1 4 

19 16 

5 6 

21 2 

Moseley and Kmg s Heath 

0 1 

74 0 

91 5 

21 7 

20 80 

4 5 ' 

17 5 

Edgbaston 

1 5 8 

75 4 

' 88 9 

0 0 

34 81 

2 8 ( 

11 5 

Average for Group HI 

1 1 1 

’ 71 1 

I 86 1 

1 

11 8 

20 27 

3 87 1 

14 77 

Whole City 

10 3 

1 49 7 

1 

71 3 

17 1 

— 

5 56 

21 08 


APPENDIX A, TABLE B 

Vital Statistics of Ward Groups in Birmingham (1946-1947) 


Vital Statistics 


Birth rate 


Ward Group 


n 


III 


25 7 


21 0 


19 7 


33 I 


All Wards 


22 4 


Infant mortahty rate 


49 2 


36 5 


40 4 
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' MORTALITY FROM TUBERCULOSIS IN SOME COUNTRIES 

BY 

GUNNAR DAHLBERG 

From the State Institute for Human Genetics and Race Biology, University of Uppsala , 


Comparison of the Tuberculosis Death-rate in 
Various Countries 

Valid companson between tuberculosis mortality 
rates of different countries has to take stock of the 
fact that the death-rate from tuberculosis is not the 
same for the two sexes and of the fact that it is not 
the same m different age groups It is, therefore, 
rmsleadmg to compare crude rates, i e the aimual 
number of deaths per 1,000 inhabitants Obviously, 
a country with a high birth-rate will have a high 
death-rate from tuberculosis if the tuberculosis 
death-rate is very high among very yoimg persons 
(less than 1 year old), albeit the death-rates for 
separate age groups might not then show any 
differences at all To elimmate the source of error 
inherent m this circumstance, one may use figures 
for the cumulative nsk of dymg from tuberculosis, 
by adding figures for the vanous age groups 
Figures obtained by this means are mdependent of 
the age distnbution of the population We may 
thus follow up 1,000 persons through the course of 
hfe and calculate how many die from tuberculosis 
provided that they do not die for some other reason 


TABLE I 

Tuberculosis Death-rate in Different Age groups in 
England, France, and Sweden 


Age (years) 

1 

' England and 
Wales, 1936 

Fra 

193 

nee, 

1-35 

Swe 

193 

den 

1-35 

M 

F 

M 

F 

M 

F 

1 

5 

0 4 

0 4 

0 9 

0 9 

0 7 

0 7 

10 

0 5 

0 5 

1 3 

1 3 

1 1 

1 2 

15 

0 7 

I 1 

2 0 

2 7 

I 8 

2 6 

20 

2 5 

4 4 

5 6 

8 5 

5 9 

8 6 

25 

6 5 

9 8 

13 1 

17 5 

13 2 

17 7 

30 

10 8 

14 1 

21 8 

25 9 

20 2 

25 9 

35 

14 9 

17 4 

32 5 

32 9 

26 1 

32 6 

40 

19 6 

20 3 

44 2 

39 0 

31 4 

38 0 

45 

24 5 

22 7 

55 9 

44 3 

36 2 

42 6 

50 

30 5 

24 8 

68 0 

48 8 

40 8 

46 5 


In domg so, one neglects differences with reference 
to general mortahty m different populations, but if 
it IS desuable to take this into account we can express 
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Fig 1 — Diagram of the cumulative death-rate from 
tuberculosis up to different age-lirmts for men, m France 
(the dotted line), Sweden (the upper whole hue), and 
England (the lower whole line) 
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FiG 2 — Diagram of the cumulaUve death-rate ' from 
tuberculosis up to different age-lunits for women, in 
France (the dotted line), Sweden (the upper whole line), 
and England (the lower whole line) 
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I 

TABLE n 


Comparison between the Tuberculosis Death-rates in Different Countries 


Country 

Year 

1 

' 1 

Tuberculosis i 
death-rate per 1 
10,000 inhabitants! 

Cumulative death 
nsk at 50 years 
of age per 
1,000 mhabitants 

Cumulative death 
nsk at 60 years 
of age per 
1,000 inhabitants 

M 

F 

M 

' F i 

M 

F 

Denmark 

1931-35 

4 3 

5 0 1 

20 5 

24 5 1 

26 0 

29 0 

USA 


6 5 

5 6 ! 

30 1 

27 8 1 

40 8 ! 

33 3 

Germany 

1932-36 

6 6 

5 5 

28 5 

254 

38 7 

30 6 

Italy 

1936 

6 6 

6 4 

35 6 1 

! 35 0 1 

45 3 

40 5 

England and Wales 

1936 

7 0 

4 7 

30 5 

24 8 1 

43 2 

28 5 

Sweden 

1931-35 

8 6 

9 4 

70 8 

46^ 5 1 

50 1 

53 6 

Norway 

1931-35 


10 4 

52 8 

53 9 

62 9 

56 0 

France 

1931-35 

13 8 

7 9 , 

68 0 

48 8 1 

90 0 

62 5 

Finland 

1931-35 

17 7 

17 3 ' 

81 9 

89 3 

107 6 

102 2 


the tuberculosis death-rate as a percentage of the 
general death-rate The percentage will, of course, 
be different in different age groups In comparing 
different populations, it may then be useful to ate 
the mean of percentage for aU age groups 
Table I and Figs 1 and 2 cite cumulative or total 
death nsk for England and Wales (1936), France 
(1931-35), and Sweden (1934-36) to illustrate how 
to carry out the relevant computations At the age 
limit of 50 years we find that 4 1 out of 100 Swedish 
men die of pulmonary tuberculosis, and 4 6 out of 
100 women Correspondmg figures for England 
are 3 1 and 2 5 The figures for France are higher, 
6 8 for men and 4 9 for women 
Table n ates for different countnes both the 
cumulative death-rate from pulmonary tuberculosis 
up to 50 years, and the ordinary death-rate, i e how 


TABLE in 

Comparison between the Percentual Tuberculosis 
Death-rates in Different Countries 


! 

Country 

1 

1 

1 

i 

Tuberculosis i 
death-rate as 1 
percentage of 1 
general 
death-rate 

1 Mean of the 
percentual 
Tuberculosis 
death-rates m 
different age 
groups up to 

60 years 

M 

: F 

M 

F 

Denmark 

3 9 

4 6 

11 7 1 

1 15 3 

Italy 

4 6 

4 9 

14 2 

16 6 

En^and and Wales 

5 4 

4 1 

14 9 , 

15 8 

USA 

5 5 

5 6 

10 4 1 

1 12 2 

Germany 

5 7 

5 1 

13 8 

15 4 

Sweden 

7 5 

8 0 

19 7 

24 6 

France 

7 6 

5 9 

19 0 

18 6 

Norway 

9 6 

10 0 

21 2 

26 9 

Finland 

13 1 

1 

1 

1 14 2 

23 2 

31 6 


many die per 10,000 persons It exhibits both the 
differences with regard to nsk of death at trvo age 
levels, and also what distortion of the nsk may anse 
from reliance on crude death-rates Table IH ex- 
hibits the overall death-rate m tuberculosis expressed 
as a percentage of the general death-rate It also 
cites mean figures of the percentage of deaths from 
pulmonary tuberculosis out of all deaths in vanous 
age groups 

Relevant comment on the contents of these tables 
will be found below Here it suffices to emphasize 
the value of figures for cumulative nsk if our aim is 
to compare statistics of different countnes 

The Number of Tubercuun-positive Persons in 
Sweden 

By makmg tubercuhn tests it may fairly certainly 
be ascertamed whether a person has ever been 
mfeaed by tuberculosis Different kinds of tuber- 
cuhn tests exist, but nowadays it is generally held 
that the Mantoux test, involving an intracutaneous 
mjection of 1 mg tuberculin, gives the best results 
In Sweden, Mantoux tuberculin tests have now been 
earned out on a comparativelj large scale thanks to 
the National Anti-Tuberculosis League It has thus 
been possible to get some idea of the number of 
persons infected by tuberculosis in the Swedish popu- 
lation The matenal composed 1 1,500 individuals 
and a statistical treatment of the data was carried out 
in the State Institute for Human Genetics and Race 
Biology Fig 3 (overleaO shows that the incidence 
of tuberculin-positive reartion rapidly increases 
from school age^onwards, and attains a maximum 
m the age group 40-45 by which time 98 per cent of 
the population IS Mantoax-positive It maj funher 
be stated that the frequency of tubcrculin-positivc 
reaction seems to drop slightly in the higher ape 
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groups, 1 e after 60 years of age Moreover, it is 
mteresting to note that the curve for women seems 
to he consistently at a shghtly lower level than that 
for men The difference is not large but it is 
statistically significant throughout, and is greatest 
about the age of 25 



I I I I I I I 1 I — I — 1 I — I 

7 15 25 35 45 55 65 

YEARS 


Fig 3 — Percentage of tuberculm-positive persons m 
different age-groups m Sweden 
Dotted Lne=woinen Whole line=nien 



Fig 4 — Tuberculosis death-rates in Sweden, 1931-35 
Dotted line=women. Whole line=men 


\ 

In any case, the figures obtamed show that 
(fl) almost every mdmdual sooner or later becomes 
tubercuUn-positive, {b) under the soaal conditions 
existent m Sweden this occurs in many mstances 
well on in adplt hfe Seemingly, no comparable 
figures are available for other countnes If tuber- 
culin surveys have been earned out elsewhere, the 
numencal matenal does not seem to have been 
assembled in this form, but we may assume that 
data from other countnes, if available, would follow 
a similar cur\'e 

The Specific Death-rate from Tuberculosis at 
Various Ages in Different Countries 

Fig 4 shows the age distnbution of the tubercu- 
losis death-rate in Sweden It is high dunng the 
first year of life, smks to a minimum about the age 
of 5 and again increases to a maximum in the 
25-> ear-olds It then drops anew to nse again, 
but not so much, about the age of 60 It is remark- 
able furthermore, that (o) the tuberculosis death- 
rate apparently mcreases, first in women and 
somewhat later in men, up to the age of 25, (b) men 
base a higher mortahty than women about the age 
of 50 though the difference is not large It should 
be emphasized that curves referable to different 
decades are comparable, though the general level 
IS higher at an earlier penod 

Fig 5 discloses the picture for Nonvaj in the years 
1931-35 The contour of the curves is much the 


same as m Fig 4, but the sex difference m Norway 
is more stnkmg Men show a higher mortality rate, 
but the tuberculosis death-rate of women still nses 

% 



Fig 5 — ^Tuberculosis death-rates in Norway, 1931-35 
Dotted line=women Whole line=nien 
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Fig 6 — Tuberculosis death-rates in Denmark, 1931-35 
Dotted line=woirien Whole line=men 


somewhat earher Correspondmg statistics for 
Denmark (Fig 6) differ as a whole more con- 
spicuously from those of Sw'eden The mortahty 
amongst women reaches its maximum about the 
age of 30, fallmg thereafter, while that amongst 
men continues to rise to an advanced age 
Finland takes an intermediate position (Fig 7) 
The death-rate for women has the same hump 
as m the countnes already discussed The men, 
on the other hand, rea^ a maximum about 
the age of 25, whereupon them mortalitj decreases, 
to nse again as from the age of 40 A.part from 
this, the tuberculosis mortality in Finland hes on a 
far higher level than in the other Nordic countnes 
It would be merely tiresome to include tuberculosis 
mortality data for all the countnes for which 
statistics are available We therefore confine our- 
selves to those of England and Wales, Germany, 


■i 


Fig 8 — Tuberculosis death-rates in England and Wales, 
1936 Dotted line=womcn Whole Lne=mcn 


Fig 7 —Tuberculosis death rates in Finland, 1931-35 Fig 9 —Tuberculosis death rates in Germans 19’ 
Dotted linc=womcn Whole line = men Dotted line =''■ omen N^Tio’c line«-men 
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Fig 10 — ^Tuberculosis death-rates in France, 1931-36 
Dotted Une=women Whole line=»men 

France, Italy, and the USA It should be 
emphasized that the curves in Figs 8-12 are 
drawn to the same scale, and are consequently 
comparable They all refer to the years before 
the second world war It is remarkable that 
they he on such different high levels Common to 
all IS the fact that mortality of women drops after 
the age of 30 while m men it contmues to nse 
In this respect, the difference between the sexes is 
most pronounced m France, and that country also 
exhibits the peculiarity that in old age male 
mortalitv has a downward trend 

Discussion 

Common to all the data cited, as repeatedlj 
emphasized, is the more rapid nse of the death-rate 
from tuberculosis before the age of 20 ^n women as 
compared with men One gains the impression that 
puberty plays a decisive part in this phenomenon 
For as a rule puberty sets in earlier in females than 
m males WTiether or not hormonal readjustment 
taking place at this time makes any difference, or 
whether the causatn'e factor underlying the increase 



Fig 11 — ^Tuberculosis death-rates in Itgly, 1936 
Dotted line = women Whole hne=men 





Inc 12 — Tuberculosis death-rates in the U S A , 1930 
Dotted line = women Whole line=men 

IS the beginning of work, it is at present impossible 
to decide 

A second issue worthy of comment is the difference 
between trends for men and women after the age 
of 30 In txvo Scandinavian countnes the curve 
drops in the same way for both men and women, 
though the male decrease is less pronounced In 
Denmark, on the other hand, the curve nses after 
the age of 30 fo men but not for women, and the 
same thing happen, in the larger countnes Natur- 
ally these discrepancies cannot be due to unreliable 
figures Differences of the magnitude we are 
dealing with here can hardly have such causes 
Nor can it be assumed that racial differences are to 
blame For a racial difference could scarcely affect 
the men only 
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Fig 13 — ^Tuberculosis death-rates in Stockholm, 1934-36 
Dotted liiie=women Whole lme=men 

So far as I can find, the meaning of these differ- 
ences has received little attention A likely view 
IS that they are due to a greater measure of urbaniza- 
tion in the larger countnes This I suggested in a 
a lecture to the Swedish Medical Association in 
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Fig 16 — ^Tuberculosis death rates in urban centres of 
England and Wales, 193! 

Dotted line=\\omen Whole linc=men 


1943 (pubhshed 1944) Similar views were 
propounded by Malthete (1946) In aties men’s 
work bnngs them into contact with persons 
sufiermg from tuberculosis, so that they contract 
the disease and die to a far larger extent than 
women Advancing industrialization naturally 
entails growing hazards of the same kind for 
women too but not to the same degree as for 
men If this hypothesis is correct it should be 
possible to obtain a difference between conditions 
in Stockholm and those in other parts of Sweden 
Fig 13 show's that men in Stockholm do indeed 


Fig 14 — Tuberculosis death-rates in Copenhagen 
(including Fredenksberg), 1944-46 
Dotted line=women Whole lme=men. 
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conform to the continental pattern, and that m 
middle age they run far greater risks than women 
For Denmark, one can sharply differentiate Copen- 
hagen from purely rural distncts, see Figs 14 and 15, 
which also show the metropohs to be more hazard- 
ous m middle-age for men than for women Con- 
tranwise, the coimtryside conforms to the curves of 
the other Scandinavian coimtnes We may there- 
fore state that the anomalous contour of the Danish 
curves m Fig 6 is due to" the fact that there Copen- 
hagen, far more than Stockholm m Sweden, 
dommates the picture as a whole 

As regards the death-rate from tuberculosis m other 
countnes, separate figures for town and country 
have been obtamable only for England and Wales 
(Figs 16 and 17) There the sex difference is far 
greater m the larger aties than m more rural 
distncts, though no figures afe available for purely 
rural distncts 

All our assembled data consequently support the 
hypothesis that infection at the place of work m 
adult life IS of decisive importance for the death-rate 
among men of middle-age 

In this cormexion, it is temptmg to take a further 
step by askmg whether such infections are to be 
considered as farst or subsequent infections The 
graph of Fig 3 has some relevance to this issue 
In present-day Sweden almost everybody will be 
infected sooner or later In a metropohtan popula- 
tion one may surmise that the tuberculin-positive 
reaction curve will nse more rapidly than in Sweden 
If so, reinfections should play a not unimportant 
part, and the majonty of those who die after 
adolescence should have been infected already at an 
earher age The importance of reinfections has 
now been the object of discussion for many decades 
without agreement or decisive proof, and at different 
times diverse opmions have been more or less 
fashionable Though the data under discussion 
may not be wholly conclusive, it is suggested that 
remfections m adult hfe are of greater importance 
than has hitherto been thought hkely m many 
quarters 

Different levels of the tuberculosis death-rate in 
different countnes prompt us to examine the 
following conceivable possibihties 

1 The character of the pathogemc orgamsm 
may be different in different countnes However, 
there are no data indicating that the virulence is not 
the same Accordingly it is not profitable to discuss 
this possibility, albeit we cannot wth certamtj 
exclude it 

2 The chance of being infected is more or less 
likely in \anous countnes That differences may 
exist m this respect is shown, for instance, by this 


mvestigation Improved commumcations, mcreased 
mdustnahzation, etc , are naturally accompamed by 
more numerous human contacts Cleanlmess and 
hygiene may he on different levels It would seem 
to be doubtful, however, if differences of this kind 
can provide the whole explanation 

3 The vital resistance of different peoples may 
be unequal This resistance is to some extent 
dependent on nutntional status As nutntion goes , 
down susceptibihty goes up This is shown, for 
example, by higher mortahty from tuberculosis at 
the end of the first world war m Germany and 
France It is difficult, however, to trace any 
parallehsm between the figures given here and the 
standard of nutntion m various countnes To be 
sure, the vital resistance of a population may also 
be genetically detenpined, but we do not know why 
the genetical composition should in this respect be 
different in different countnes ' 

It IS a fact that the death-rate from tuberculosis has 
of late decreased In Sweden, for example, in the 
towns It was 2 8 per thousand m 1890, and in the 
whole country it was 1 6 per thousand m 1910, 

1 03 per thousand in 1930, and 0 49 per thousand 
in 1945 The decrease seems to have been almost 
hnear, and it is noteworthy that the death-rate started 
to decrease before the new treatments and sanatoria 
could possibly have had any effect Even if these 
subsequently contnbuted to the decrease, it is 
difficult to estimate their role, the physician is 
perhaps mclmed to overestimate their importance 
and, besides these, two other factors remam to be 
discussed 

One IS the effect of selection, mdividuals who con- 
tract tuberculosis m a more severe form pnd should 
therefore as a rule be particularly susceptible to 
tuberculosis often fall ill and die comparatively 
early, being thereby prevented from procreation 
This implies that, in so far as tuberculosis is depen- 
dent on genetical factors, the latter are subject to 
selection Such a mechamsm undoubtedly exists, 
but the recogmtion of its existence leaves unanswered 
the question how great is its effect ’ In pnnciple. 

It IS safe to say that had the disease been relatively 
common for several centimes, selection would have 
had time to exert its mam mfluence long ago For 
selection, of course, is most effective in the beginning 
When, as a result of it, the frequency of the relevant 
genes decreases, its effect becomes progressively 
smaller and eventually insignificant In this respect. 

It is difficult to say anything definite about tubercu- 
losis We know that the disease has existed for 
a very long time, but we know nothing of its 
prevalence m bygone days when it could not even 
be diagnosed with, satisfactory certainty 
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A. second mechanism, however, that is certainly 
of 'importance, and particularly during recent 
centunes, is the break up of isolates (Dahlberg, 
1948) If susceptibihty to tuberculosis is con- 
ditioned by recessive genes, the break up of isolates 
should cause the disease to become more mfrequent, 
since the frequency of allelib genes m duplicate doses 
thereby decreases Another way of expressmg the 
same thing is to say that the break up of isolates 
decreases the frequency of consangumeous mar- 
nages, and thereby also the frequency of homo- 
zygotes 

Such a mechanism must clearly have played some 
part, particularly in countries with a more highly 
developed and extensive industry where cities have* 
grown at the expense of the rural population 
Therefore, it seems natural that England should have 
a lower tuberculosis mortahty than Sweden and 
Norway, regardless of whether English aoti- 
tuberculosis measures are superior or not Con- 
versely, the high Finnish death-rate from tuberculosis 
has probably something to do with less extensive 
break up of isolates in Finland than in other 
countnes, though less developed preventive measures 
and care for the patients may also make a difference 
Denmark’s low tuberculosis death-rate is probably 
due to the fact that the one large isolate, the capital 
Copenhagen, mcludes the majonty of the population 
In the U S A the low mortality from the disease is 
consistent with the same view, since the population 
IS so largely composed of immigrants, while a 


comparatively high tuberculosis death-rate among 
Frenchmen is consistent ivith their strong family 
bonds To a fanly large extent marriages arc there 
arranged by the parents, and the frequency of 
mamages between cousins is unusually high by 
comparison with other countnes of western Europe 
In other words, the break up of isolates has probably 
been less drastic in France than in other civihzed 
countnes dunng the last half-centuiy 
It seems that many data fit in with the theory 
suggested by the author, and that the break up of 
isolates must have had at least some importance for 
the lowering of the tuberculosis death-rate in recent 
times Within Sweden itself, we find signs of the 
effect of the break up of isolates For mortality 
from tuberculosis is lughest in the northern parts 
of the country where the isolates are small and 
comparatively well defined It is lowest, on the 
other hand, m centra/ and soexthem Sweden where 
isolates are larger and patients better cared for 
If the break up of isolates affects tuberculosis 
mortality, it should also affect general mortality m 
so far as the latter is genetically conditioned 
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The^ Question of Establishing United Nations Research 
"Laboratories. UN DepL of Social Affairs, Lake 
Success 1949 (Available from H M S O ) Pp 290 
(IOj) 

In October, 1946, the Ftench delegation to the Econo- 
mic and Soaal Council of the U N submitted a draft 
resolution which pointed out that a number of research 
ectivities can only be earned out in an efficient maimer 
on an mtemational scale, and suggested that an mquiry 
should be made mto the problem of estabhshmg UN 
research laboratones Accordmgly the Secretary-Gen- 
eral sent out several hundred letters to vanous orgamza- 
and prominent scientists seeking their opinions on 
Ihe general pnnciple of U N research laboratones 

report contams a summary of the opinions given 
I (28 pages) and annexes containmg mdmdual memoranda 
and reports (257 pages) In bnef, there was a widespread 
opmion that it would be proper for the U N to estabhsh 
researdi laboratones and that astronomy, meteorology, 
geophysics, infectious diseases, nutation (espeaaUy m 
relation to agnculture), and the social saences (especially 
social psychology), among others, would be proper 
activities lor such international laboratones Although 
the pnnciple has been widely accepted as sound, many 
practical diBlculties confront those who would attempt 
to set up such international laboratones and some of 
these are set out m the annexes The problem of findmg 
suitable staffs would be very difficult, especially m view 
of the fact thatm ^ countnes of the world national and 
umversity laboratones suffer from a scarcity of tramed 
and expenenced research workers If U N laboratones 
are set up, it is dear that they must be on a small scale 
if they are not to reduce senously the efficiency of other 
organizations At the start it might be proper for a large 
proportion of their time and resources to be devoted to 
the trammg of research workers and thereby to the 
creation of their own speaal staffs A large research 
programme without a corresponding teachmg and 


trammg programme could only further disturb the 
balance between the demand and the supply of tramed 
scientists J? Passmore 

Mongolism (Peristafic Amentia) By M Engler, M D 
1949 John Wnght, Bristol Pp 208-l-viii, 28 
plates, 12 figs, 24 tables (2]j) 

Perhaps the most interestmg and useful part of this 
monograph is that contammg the author's own observa- 
tions on the physical and mental pecuhanties of his 
mongolian patients This is supplemented by a com- 
prehensive review of the pathology of the condition, 
collected from the literature, and lavishly illustrated by 
photographs, figures and tables In addition, the author 
has taed to produce a summary of all that has been 
pubhshed on the subject, and an atterript to show that 
there can be only one explanation The itahcs are his 
His aehological chapter is the least satisfying. He passes 
m review aU the hitherto suggested theones of causation, 
and shows that they rest on very flimsy foundations 
He accepts the high^rrelation between mcidence and 
advanced age in the mother, and produces additional 
evidence from his own cases His conclusion is that 
mongolian idiocy is produced by the implantation of a 
normal ovum in a diseased utenne mucosa This seems 
to be httle more than another way of saying that the 
older the mother, the more likely is the child to be a 
mongol It would be better to say frankly that the 
aetiology is unknown 

Dr Engler regards the traditional appelation, mongo- 
lian idiot, as incorrect and misleading, and unworthy of 
our race, and suggests ‘ penstatic amentia ” By 
penstasis, he understands the total of all harmful factors 
acting on the ovary and the uterus A new name 
would have a much greater chance of acceptance if it 
were more colourful and less suggestive of an unproven 
aetiological theory 

B Woo(f 


Owmg to the steadily mcreasmg cost of production, it has been found necessary to 
raise the pnee of the British Journal of Social Medicine, beginmng with the first 
issue of 1950 The yearly subscnption will then be 30s (USA 5 dollars) Smgle 
copies remammg at 7s 6d each 
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{This section of the Journal is devoted to selected abstracts of articles on social medicine appearing in the current 
literature The section will be edited in collaboration with the two abstracting Journals, Abstracts of World Medicine 
« and Abstracts of Surgery, Obstetnes and Gynaecology ) 


Problems of Ageing and Chrome Siekness Thomson, 
A P (1949) Bnt med J , 2, 243 
This IS the firSt of two Lumleian Lectures delivered 
before the Royal College of Physicians of London 
In the Birmingham Hospital Region of 4,200,000 
people, 45 per cent of the 12,740 general medical and 
surgical beds are reserved for the aged and chronic sick. 
The buildings housing them are old and ill equipped 
For every 100 “ chronic ” beds, 61 people (excluding 
medical and laboratory stafiD are employed 
The lecture is based on work earned out at the Western 
Road Infirmary in Bumingham— the largest of these 
institutions Only five medical officers were available for 
the 1,450 patients, 1,000 of whom were bedndden as well 
as for the work of a large venereal diseases dime and 
a small maternity unit Yet diagnosis and treatment 
were of a high order, though case records were poor 
Rehabihtation services, occupational therapy, and 
physiotherapy were not provided Although only 226 
nurses were available and 457 of the patients were 
incontinent, the general cleanliness of the wards and the 
condition of the inmates profoundly impressed the 
author, who pays .high tnbute to tRe nursing staff He 
comes to the gloomy conclusion that most of the present 
inmates could never be improved sufficiently to return to 
their own homes The reasons are (1) absence of 
therapy for degenerative and genetic diseases, (2) 
incontinence, and contractures and foot deformities 
induced by neglect and long confinement to bed (3) 
profound pecsonaUty deteciocauon consequent on long, 
hebetude 

Records of 714 patients 'vere analysed, of whom 318 
'vere men and 396 women Their average ages were 74 
and 76 respectively, 49 per cent of the males and 60 per 
cent of the females were bedndden Only 56 men and 
13 women were fit enough to be allowed out Of the 
394 bedndden patients 95 per cent were judged to be 
bejond all hope of rehabilitation Only 1 5 pier cent, had 
been investigated in a general hospital before their 
admission to the institution Of all patients, 25 pier cent 
were certifiable as insane, and no less than 71 per cent 
were mentally abnormal Much of this psychiatnc 
disorder is due to the institutional atmosphere As 
regards status, 20 per cent of the men and 16 pier cent of 
the women were single 23 pier cent of males and 1 1 pier 
cent of females were married with spouses still alive 
Widowers constituted 58 per cent and widows 73 pier 
cent — figures significantly higher than those for the same 
age groups in the general population from which it is 
inferred that the nsk of mamed people ending their da>s 
in an infirmary is lower so long as the partner remains 
alive 

The mean duration of sta' wiis 34 months for males and 
37 months for females An analjsis of the fate of the 
2,478 patients admitted in 1946 reiealed the following 
(1) 32 per cent died within 4 months, and a further 7 9 
pier cent within 2 jears (2) 47 1 pier cenL were dis- 
charged m less than 4 months and a further 7 9 per cent 


within 2 years, (3) only 5 pef cent remained in hospital 
2 years after admission Of this residual 5 per cent the 
ratio of men to women was 1 to 3, although the ratio 
on admission svas approximately 3 to 2,_ Men arc 
admitted at an earlier age than women Of 958 deaths m 
1948, 68 per cent had occurred within 100 days of 
admission Comparison of the discharge rate with the 
Orsett Lodge Hospital figures (Cosin, Proc R Soc Med , 
1948, 41, 333) suggests that, m discharging an elderlv 
patient, home conditions jilay a greater part than 
physiotherapy No less than 37 per cent of admissions 
were for social and not medical reasons — lending support 
to Brooke’s suggestion {Lancet, 1949 1, 462) that social 
services be organized by the hospital to care for the 
elderly in their homes Of the patients, 33 per cent were 
unwilling to leave the infirmary under any circumstances, 
and the degree of unwillingness was proportional to their 
length of stay, of those admitted within 3 months, 
two-thirds were eager to go home, but only one third after 
4 years’ stay As many as 57 P>er cent, had no home to 
receive them, and of those with a home available 56 per 
cent would be compiellcd to hve completely alone or 
deserted for long periods Punng the first 3 months 
about two-thirds have a home to go to, but after 4 years’ 
stay three out of four homes have disintegrated — 
“ manifestly the cohesion of the homes of the elderly is 
fragile ’ 

The rest of the lecture is a reasoned argument con- 
cluding that people should be encouraged to tend their 
sick and elderly at home The aim should be to reduce 
the demand for institutional care, which however, should 
ahvays be readily available P D Bedford 

Medical Resimej of Nutrition in iVewfoundland, 1948 

Aykroyd, W R , Sedrej-L, W H , Jolliefe, N 

Shank, R E , Lowry, O H , Wilder R. M Tisdall 

F F, Moore, P E, and Zamecnik, P C (1949) 

Catiad med Ass J , 60, 329 

In 1944 a nutntional sunej of the people of New- 
foundland was earned out t>} a group of physicians 
The same group [without four of the onginal members 
and with two newcomers] .suncyed in 1948 the same 
number of subjects (868), including 227 individuals who 
had been examined in 1944 the present publication 
(which has no summary] (tecrit«s the results 

Between the two surveys the wealth of the inhabitants 
had greatly increased and specific efforts to improve 
nuuiiion — such as addition uf three members of the 
vitamin B complex to bread distnhution of cod-livcr oil 
and orange juice and an educational programme — were 
made There was a sinking reduction in infant monaliiv 
and stillbirth rates 

In general there was a lowered incidence of the clinical 
signs recorded but there was on increased incidence of 
the following p-nfolliuulosis red hypcraemic gums 
swollen gums, severe acii'C cancs [despite fortification 
bread with calaum and distribution of cod liver o I) 
marked or compVtc lo^' teeth loss of viba.torv se-vc 
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m toes [The authors fall into error' over penfolhculosis, 
which they correctly descnbe as ‘ proliferation and 
engorgement of capillaries around hair follicles ” but 
then confuse with follicular hyperkeratosis when they 
twice quote three groups of authors as suggesting that 
deficiency of ascorbic acid may produce the lesion ] 
Estimations of five blood constituents and two urinary 
I. "instituents were camM out on nearly half the subjects 
crosen at random, including 30 per cent of the subjects 
ex imined m both the 1 944 and 1948 surveys There was 
lituc change between the two surveys in haemoglobin 
values or levels in serum of protein or alkaline phos- 
phatase [which is difiBcult to assess because the figures 
were aniysed under different age-groups in 1944 and 
1948] a slight fall m ascorbic aad level, an increase in 
vitamin A concentration, and an increased excretion of 
aneunn and nboflavin [Confidence m the biochemical 
results IS not inspired by the inaccurate way in which they 
are present^ Companson of the results for 1944 as 
published previously and as repeated in the present paper 
reveals discrepancies' seven of the nine figures for 
haemoglobm do not agree, and in the present results the 
sum of 258 and 1 1 7 is given as 385 ] H M Sme/air 

Simultaiieous Surveys of Food Consumption in A^anous 
Camps of the United States Armj Schor, H C , 
and SwMN, H L (1949) J Nutrit , 38, 51 
Between May 22 and 28, 1945, 44 Anny messes, 
chosen as representative of the Army m the United 
States, were subjected to food consumption surveys 
Kitchen xvaste and plate waste were segregated by food 
groups, but no attempt was made to determine the 
amount of food consumed outside messes Only 5 per 
cent of the lood issued to messes was wasted Despite 
the omission of food consumed outside messes, the 
dietary allowances of the Nauonal Research Council 
were amply met. There appeared to be no correlation 
between calonc intake and bodily activity, environmental 
temperature, and altitude R M Sinclair 

Food Consumption of Soldiers in a Subarctic Climate 
(Fort Churchill, Manitoba, Canada, 1947-1948) 
Swain, H L , Toth, F M , Consolazio, F C , 
Fitzpatrick, W H , Ahen, D I , and Koehn, C J 
(1949) /Amn/,38, 63 

The voluntaiy consumption of garrison troops at 
Fort Churchill was esUmated dunng three 10-day penods 
in the winter of 1947-48 The location was chosen 
because it has about the highest wind-chiU value of any 
inhabited area The troops spent about 3 hours daily 
in the open Food consumed in messes was recorded, 
and kitchen waste and plate waste were weighed An 
attempt was made to estimate canteen food An 
abundant ration of fresh and frozen food was provided 
averaging 5,500 Calories per man per dav All nutnent 
mtakes equalled or exceeded the recommended allowances 
of the National Research Council for an active man 
Continuous weight records of a small number of men 
showed a slight mean nsc dunng the penod 
The important conclusions of this interesting siudv are 
(1) the calonc intake was inversely correlated with the 
mean environmental temperature (2) the calonc intake 
was directlv correlated with the mean wmd-chill, (3) 
there was no preference for fats m the subarctic climate 
the percentages of Calones provided by protein, fat, and 
carbohvdratc were about the same as those m temperate 
climaics, being respectivelv 13 40, and 47 per cent 
(the last two figures appear to be given waon^y in the 
mmmarv as 41 and 46] 


It seems that troops regulate their food mtakc in 
relation to the seventy of the weather, but that their 
appetite for particular foods is not altered H M Sinclair 

Epidemic Typhus in Southwestern Arabia Petrie, 
• P W R (1949) Amer J trop Med, 29, 501 

An outbreak of typhus is described which occurred m 
the Yemen m 1940 and continued m some chstncis of 
south-western Arabia up to 1946 Typhus haS not 
previously been reported m Arabia It is possible that it 
had been smouldenng there for years or even centunes 
the author himself saw some suggestive cases and also 
some relapsing fever m 1937 and 1938, on the other hand, 
the infection may have reached the Yemen recently from 
Ethiopia The outbreak onginated in San’a, the capital, 
where a Bntish medical mission worked up to the autumn 
of 1943 There was a grave nsk of spread mto Aden via 
the ancient Jewish community of San a, of which many 
members trekked westward m 1943 and 1944, encouraged 
by rumours that Palestine would welcome them as 
immigrants, stnngent quarantine measures had to be 
imtiated for them Aden was further threatened by the 
spread along the three trade routes from the Yemen, 
across the Western Aden Protectorate, and it was decided 
to shut the colony off by a ‘ cordon sanitaire ” along 
which dusting stations were established 

The author describes the great difficulties encountered 
in the execution of preventive measures, through the 
inaccessibility of some of the infested areas as well as 
through the lack of co-operation shown by some local 
rulers He stresses the need for continued watchfulness, 
and for aTong term programme of prophylaxis 

* ly G Hardmg 

A Contribution to the Epidemiology of Poliomyelitis m 

New Zealand Thompson, A W S (1949) J Hyg , 

Camb , 47, 79 

The author desenbes a field investigation into an out- 
break of pohomyelitis in the central district of Auckland 
in which 142 cases occurred between October, 1947, and 
March, 1948, particular attention was given to the 
occurrence of related minor illness among the household 
contacts of 40 positive cases and in other persons in the 
neighbourhood, as compared with that among indi' 
viduals m a comparatively unaffected control area of 
similar social and economic type (about 300 houses with 
1,100 occupants were visited m test and m control areas), 
the ' minor illness ” accepted as related was characterize 
by one or more of the foilowmg symptoms fever, head- 
ache, sore throat, vomiting, diarrhoea, and sometimes 
pains in abdomen and neck In the homes of positive 
cases, these suspect illnesses ” in contacts were found 
to bear a close inverse relation to the positive cases in the 
same age and sex groups The monthly incidence of such 

suspect illnesses " vaned with the inadence of polio- 
myelitis in the over-all ratio of 300 to 1, but even at the 
height of the epidemic only about 22 per cent, of the most 
heavily attacked male age-group (5 to 10 years) were 
affected Findings are listed which suggest that escape 
from attack is not pnmanly due to immunity gained in a 
previous epidemic [this view is in accordance with the 
findings in a recent study of the age-distnbution of 
poliomyelitis in successive epidemics m New York in 
1934, 1935, and 1944] 

Other points established were that the “ suspect 
illnesses” increased in number before the epidemic, 
that there was no spread from any particular focus 
that a high proportion (50 per cent of males 10 to 15 
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years old, and of females 5 to 10 years old) of the house- 
hold contacts of positive cases had a suspect illness ’ 
dunng the penod of observation, and that these s'js- 
pect illnesses ” in the general population followed the 
pohomyelitis pattern in age and sex incidence Attention 
IS drawn to the fact that threadworm infestation and 
poliomyebtis have a similar age and sex incidence and to 
the ready recovery oLthreadworm ova from the dust of 
infested households a reminder is given that the virus 
of poliomyehtis is excreted in the faeces, and it is 
suggested that mdoor dust spread, in schools m particular, 
may touch off an epidemic in a population npenmg for it 
The author is impressed by the important role which hio 
findings suggest is played by the older schoolboy in 
spreading infection He stresses the likelihood that 
faecal organisms, rather than droplet infection, are of 
major importance in propagating the disease and 
emphasizes the supreme importance of personal hygiene 
among the general measures of control, coupled with the 
avoidance m epidermc times of all functions at which 
children assemble, use closets in common, and take 
food together F T H Wood 

The Epidemiology of Pohomyelitis mth Particular 
Reference to the County of Dorset and the 1947 
Epidemic. Gilloran, I L (1949) Med Offr , 81, 
255 

This paper gives a descnption of the past history of 
poliomyehtis in Dorset, with details of experience in the 
county in 1947 An account is quoted of an outbreak 
at Wimbome and in the Beaminster rural distnct m 1914 
when sixteen persons appear to have been attacked 
Smce 1914 the disease does not seem to have aroused 
comment so far as Dorset is concerned, though 21 cases 
were notified m 1945 In 1947 there were thi^ notifica- 
tions in January and two early m June, but the epidemic 
really began wth five cases (one fatal) in a preparatory 
school in the Wareham Rural Distnct which occurred 
between June 29 and July 4 Altogether there were 
65 cases in the county (attack rate 25 per 100,000), 43 of 
which occurred in the Poole, Wimbome, and Blandford 
sreas The fet case in Blandford occurred on August 1 
in a boy aged whose brother, aged 13, returned home 
Rom the school mentioned above on July 26 this boy 
bad not been ill at school There were four more cases 
m Blandford between August 21 and 28 A follow-up 
study of 60 of the 65 patients showed that 25 (41 6 per 
'^nt) had no paralvsis, mne (15 per cent) had slight 
paralysis, 21 (35 per cent.) had permanent paralysis and 
five (8 3 per cent.) died The epidemiology of the 
disease is discussed in general terms 
[A small outbreak of poliomyelitis at the village of 
Ccme Abbas, Dorset, in 1910 was descnbed by Farrar 
m Reports to the Local Go\eriwient Board on Public 
f^alih and Medical Subjects INch Series), Ko 61 1912 
This outbreak is of some interest as it was one of the 
Wrliest to be described in Great Britain and was remark- 
able for a very high attack rate— 15 paralyUc cases in a 
inrtll village, with multiple attacks in three households 
There were three cases in one household, and two in each 
of two others ] AH Gale 

The Enigma of Notified Dysentery 11 Gloner, J A 
(1949) Mon Bull Min Hlth 8, 138 
In a previous paper (Mon Bull Min Hlth 1947 6,46) 
the author reviewed the inadence of ds semen as 
moored b\ notifications in England and Wales between 
1925 and 1946 He called attention to the enormous 
increase in noufication which began in 1925, proceeded 
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s'ov ly for 1 1 years, and then, with three major bounds in 
19^1 1941^ j944_ j-QSg {Q a qj- 278 in 1945 — 

an inadence 47 times as great as in 1925 the year of the 
fev St notifications since the war of 1914-18 It was 
sienihcant that this enormous increase in notification 
had been accompanied by but a trivial increase in deaths, 
which numbered 135 in 1925 and 165 in 1945 

In the present paper he records that after the great peak 
of notifications in 1945 there was a decline in 1946 to the 
nadir in 1947, since when there has been a rise He 
tabulates the frequency with wh ch org misms causing 
bacillaiy dysentery were isolatca by the Public Health 
Laboratory Service dunng the period 1945-48, and 
concludes that the fluctuation in made iCc, manifested as 
two waies separated by a trough \ as due to Sonne 
dvrenter-, although Flexner infection had shown a 
soinewhrt similar contemporary yanntioi' on a much 
smaller scale 

Several remarkable features are reported For 
example, male infants and voung bo\s 'bowed higher 
attack rates and much higher case mornbn rates from 
dysentery than did female infann> ana voung girls 
whereas in 'he aged these sex ra'io, v ore reversed 
The geog'iphical distnbution of noufications was 
remarkable For example, dunng the peak vear five 
Welsh counties returned no notifications and onK one 
case was notified between the five counties in the follow- 
ing year After 1941 London had a higher attack rate 
than the rest of England, and Lancashire also had a high 
inadence On the whole rural districis had higher rates 
than English county and non-county boroughs and urban 
distncts The scattered distnbution of short localized 
dysentery epidemics appeared to be haphazard The 
author is unable to offer any exp! ination of these varia- 
tions The environmental and matenal fartors which in 
his earlier paper he had tentatively suggested as possible 
causes seem no longer to serve as even a partial explana- 
tion, because they have remained, for the most part 
unchanged throughout 1) H Bradlci 


Filariasis Control bv DDT Residual House Spraying, 
Saint Croiv, Virgin Islands I Operational Aspects 
Kohler, C E (1949) Ptibl Hlth Rep Hash 
64, 857 


Whereas the literature concerning the control of mo 
phelincs by residual spraying with DDT is extensive 
that concerning control of culiancs bv similar meins is 
scanty and the author s account of an attempt to control 
Ciilex quinquefasciatus, the local vcaor of Wuclurina 
bancrofti in the Caribbean region appears to be the 
first of its kind to he published 

The work was earned out on the island of St Croix 
Virgin Islands the population of which in 19-fi wis 
12,902 In 1946 survevs showed that U barcroOi 
larvae were present in the blood of n t per cent of I ''H 

school children examined while concurrent moMuuo 
survevs revealed that 7 9 per cent of 2 244 specimc'ts o'" 
C qiiirqiicfasciatus apd 2 t per cent of ^ 67 specimens o' 
.dciftj flig'/’ti were infected This high tilanal infc.-tion 
rate in the human and inrect popuhtions w„s is o. - e- 
with a low economic standard of living arro , 
inhabitants of St Croiv "here piped vvj er ' ph f ‘ ' 
dwtllings vverc rare and where in 9- <■ t 

houses water was stored m ostems and r I'ce 
containers Onlv 5 per cent of th- po,- 'at o' 
flush-dowTi closets a^d G qd"j~c^u 
breeding in the pollu fd wa’c' in ihc p-iv ^ ..i w- 
thc stored water clrcadv re creed lo In O 


•'n . 
a- I 

) 


a DDT-spraving procr.- 


rrme was tnf .. 'd 


234 


ABSTRACTS 


the penod October, 1946, to June, 1948, four sprayings 
were earned out, the number of houses sprayed on each 
occasion varying from 2,530 to 2,934 The most satis- 
factory spray used was a 25 pier cent, emulsion of DDT 
in xylene with “ triton X— 100 ” as emulsifier, diluted to 
5 per cent with water Walls, ceilings, porches, and 
privies of livmg quarters and schools were sprayed to 
give 200 mg of DDT per sq ft (2 15 g piersq m) The 
author recommends that in the future two complete 
sprayings should be earned out each year by a spray crew 
consisting of one foreman and two sprayers 

n Results Brown, H W , and Williams, R W 
(1949) Piibl HUh Rep , Wash , 64, 863 
The second paper deals with the results of the filanasis 
control measures desenbed above The ongmal inten- 
tion was to observe the results over a penod of 5 to 
10 years, but after 2 years of the spraying programme 
control of filanasis through the treatment of eveiy 
individual on the island was instituted by another 
research group, and it was considered impossible to 
contmuc to assess the efifect of DDT residual spraying 
alone The authors’ estimate of the effectiveness of the 
campaign rests on mosquito surveys and on nocturnal 
blood surveys of the school population made before and 
after the 2 years of spraymg A vigorous campaign 
against anophelines undertaken m 1934 had virtually 
eliminated malana transmission, and only two species 
of mosquitoes, Ciilex guingiiefasciatiis and ASdes aeg\ptt, 
were found The mosquitoes were collected in houses 
by means of an aspirator, brought to the laboratory, 
dissected and examined for the presence of filanae, 
larvae found m the head and proboscis being classed as 
infective The authors discuss the possibihty that the 
filanae found in the mosquitoes might have been denved 
from some other source than the human population, 
and reach the conclusion that it is reasonably safe to 
assume that the larvae encountered were those of 
Wiichereria bancroftt Whereas of the 2,244 C gumgue- 
fascmnis caught in the houses in 1946 7 9 per Cent were 
infected and 0 4 per cent contained infective forms, m 
1948 after the sprayings, only 846 C guluguefasclatus 
were collected, of which 3 65 per cent contained develop- 
ing forms, none of which had reached the infective stage 
The authors suggest that this mosquito does not live long 
enough in the presence of DDT for the complete develop- 
ment of the microfilariae to the infective form. 

Of the 1,31 1 children examined in 1946, 13 3 per cent 
were found to harbour microfilanae, after 21 months of 
DDT spraying 961 children were examined, with an 
infection rate of 10 6 percent 
The authors discuss in considerable detail the sigiufi- 
cance of these findings and of the mosquito survey already 
desenbed [and their paper should be consulted in the 
original by those interested] They summarize their 
results as follows ‘ (1) The population of Culex 
gtnngucfasciatus, the vector of filanasis, was reduced by 
approximately 50 per cent in the houses (2) The 
number of houses in which C gumgiiefasciaiiis could be 
found was reduced by 57 per cent (3) There was a 
50 per cent reduction of C gutnquefasciauis containmg 
forms of II' bancrofti which had advanced in develop- 
ment bevond the c\-sheathing of the microfilanae 
H) Before the sprav program, 0 40 per cent of all 
C quu quefasciatiis examined harbored infective stages 
of 11 bancrofti After the spray program not a single 
infective stage larva was found in any mosquito (5) 
completely eliminated from the houses 
(6) The II bancrofti infection rate in school children 
uropped from 13 3 per cenL to 10 6 per cent dunng the 


spray program, and the average microfilana count fell 
from 74 IperO 04 ml ofbloodto45 8 The differences 
are not quite statistically significant by conservative 
enfena (7) Of 504 chddren examined in 1946 and again, 
in 1948, a total of 454 were negative both times Twenty 
individuals expenenced increases in microfilana counts, 
averaging 14 per 0 04 ml of blood, while the counts of 
30 individuals decreased an average of 46 per 0 04 ml 
dunng the spray penod ” R M Gordon 

Soaal Factors in Obstefnes Baird D (1949) Lancet, 
1, 1079 

The highest grade of reproductive efficiency means 
high fertility, very good health, a sense of vveU-bemg 
dunng pregnancy7 freedom from any of the recognized 
complications, spontaneous dehvery of a live and vigorous 
child, normal involution, and successful lactation How 
far short of this standard any particular person may fall, 
and why, is very difficult to determine accurately For 
the nation as a whole, maternal mortahty rates give a 
fair index of this effiaency However, for a companson 
of Its variability in different social classes the figures 
would be too small for any satisfactory conclusions to be 
drawn, and though the mortahty m the first 12 months 
of extra-uterine life is a most delicate index of hvmg 
conditions, yet m dealing with reproductive performance 
mortahty is less helpful and sometimes even misleadmg 
Foetal deaths (stillbirths and neonatal deaths) are 
influenced by much the same factors as those affecting 
maternal mortahty, and the rates have been compared 
between a group of 876 consecutive pnmigravidae m a 
nursing home, a second group of 450 in a second nursing 
home where the fees were lower, and a thud group of 
876 out of 3,600 booked pnmigravidae in the Aberdeen 
Maternity Hospital Each of these groups was further 
subdivided according to height The women m the 
hospital group were, on the lyfiole, shortest, 26 per cent 
being under 5 ft 1 m (155 cm.) tall Those m group one 
in the more expensive nursmg home, were the tallest, only 
5 per cent being under 5 fu 1 m. in height The patients 
were further subdivided into age groups and it was found 
that the foetal mortahty was highest m the shortest and 
oldest patients, and the mortahty rate for comparable 
patients in the nursmg home and hospital groups was 
highest in the latter [Assessed by Caesarean section 
rates, results are better m hospital than m private 
practice ] 

The highest standard of reproductive performance is 
attamed in the small group of tall young women under 
the age of 25 in social classes one and two Further 
mtensive study of small groups will be required to 
investigate the correlation of reproductive performance 
with such factors as mtelligence, personality, nutntion, 
family mcome, and standards of obstetneal care 

D M Stern 

The Effect of Smallpox Vaccination During Pregnancy on 
the Incidence of Congemtal Malformations Green- 
berg, M , Yankauer, a , Krugman' S , Osborn, J J , 
Ward R S , and Dancis, J (1949) Pediatrics, 
3, 456 

In view of the fact that rubella occurring in the first 
3 months of pregnancy has been alleged to cause an 
increase m the mcidence of congemtal foetal Abnorm- 
alities, and of the fact that vaccmia, like rubella, is a 
generalized virus infection the authors mvestigated the 
offspnng of women who had been vacemated during 
pregnanc>, the opportunit> for a large senes of such cases 
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being presented when 5,000,000 persons were vaccinated 
in New York in 1947 following an outbreak of vanola 

The investigation was earned out at 67 child health 
stations and 11 hospitals, the children of all women who 
were m the first 3 months of pregnancy at the time when 
the widespread vaccination took place being examined for 
congenital abnormalities The children of those who had 
not been vaccinated at that tune thus served as a control 
group The abnormalities for which search was made 
included congemtal heart disease, mOngolism, cleft palate 
and hare hp, spina bifida, microcephalj , micrognathia, 
etc Qub foot, hydrocele, hernia, and haemangioma 
were not included in view of the doubt existing as to 
whether these wre congemtal abnormalities or deviation 
from normal It was found that 4, 172 \ accinated women 
gave birth to 68 malformed infants, an incidence of 1 63 
per cent , while 2,186 unvacanated women ga\e birth to 
30 malformed infants, an incidence of 1 37 per cent 
The difference in incidence is not statistical!) significant 
The incidence of prematurity was 8 2 jjer cent in the 
vaccinated group and 8 4 per cent in the unvacanated 
group 

Since many congenital abnormahties result in early 
death, the neonatal death rate from congenital abnorm- 
alities m the City of New York during a penod which 
would include all those infants of 0-3 months foetal age 
at the time of the widespread vaccination was calculated 
and found to be 48 8 per 10,000 live births, for the 
correspondmg penod in the preceding year the rate was 
47 2 per 10,000 live births, the difference being again not 
statistically significant Similarly, no significant increase 
could be found in the inadence of stillbirths during the 
relevant period P T Bra\ 


Studies on Products of Human Abortion with Special 
Reference to Earlj Malformations and their Causes 
(Studien an menschlichen Aborteiem mit besondercr 
Berucksichtigung der fruhen Fehlbildungcn und ihrer 
Ursachen) Kaeser, O (1949) Sclineiz med Wsdir , 
79, 509 


The author studied 606 cases of abortion occumng 
dunng the first 28 weeks of pregnancy — (1) to determine 
the relative frequency of malformation of the o\aim as 
a cause of abortion and (2) to decide whether arreted 
development is to be asenbed to fartors inherent in the 
ovum or in the mother, or if both may have the same 
effect 

After reviewmg the literature and enumerating possib'e 
causes of miscarriage and difficulties of differentiation 
even on laboratory examination the author gives normal 
embryological data and his own statistical results He 
finds that, of all abortions maternal causes are rsspon 
sible for 29 2 per cent , cnminal causes 24 8 per cent 
and ovular causes 35 4 per cent In the last group moles 
are the most frequent finding Ovnlar causes of spw- 
taneous abortion amount to about 50 per cent The 
classification according to age shows a nearl> linear 
increase in the incidence of moles from 25 to 30 per tent 
at age 20 to more than 50 per cent at age 40 or over 

Relative to the number of earlier pregnancies births, 
and miscarriages, the distribution of abortions due to 
foetal malformations is similar to that of abortions 
generally the majonty appear dunng the first pregnana 
after the first birth, or after the first miscamage \ne' 
the second pregnancy such abortions rapidly become 
more and more rare with increasing pantv As mal- 
formed ova appear irregularly before or between nonnal 
pregnanaes, the author concludes that after a mole 


pregnancy ” a woman is no less likely to conceive or to 
complete a pregnancy normally than after an abortion 
due to other causes F 4 Jacobs 

51 Fatal Cases of Abortion (Criminal) in Rio de Tanciro 
(Em tomo de 51 casos de abortamentos mortals 
(cnminosos) no Rio de Janeiro ) Barros P (1948) 
Obstet Ginec lat -amer , 6, 517 

The author desenbes each of the 5 1 cases including the 
post-mortem findings The entire problem of cnminal 
abortion is reviewed from the medical and legal point of 
view in the light of the modem and very precise Brazilian 
cnminal law The predetermining factors arc discussed 
and classified into social, moral, economic and aesthetic 
An important medico-legal point is raised by the author 
when he stresses the possible existence of phvsiologicaJ or 
pathological contnbulory causes — such as an abnoimaliv 
placed or mobile uterus, ectopic pregnancy or voilvo- 
vagmal infecuon — liable to aggravate the outcome of an 
attempted cnminal abortion A Ltiker 

Malarial Immunity in Africans Effects in Infancy and 
Early Childhood Garnham, P C C (1949) Awi 
trop Med Parasit , 43, 47 

The observations on which this studv of malana in very 
young children is chiefly based relate to an Afncan mb. 
the Luo, living in a highly malanous region around the 
Kavarondo Gulf of Lake Victona and possessing a 
considerable degree of natural and acquired resistance 
to the disease After a brief reference to congenital 
malana and abortion in infected women, the author deals 
wath the inadence and morbidity in young children and 
the mortality and pathology of the disease in infants He 
found no congenital malana in 146 infants of infected 
mothers, and only 19 of 124 women who aborted had 
malanal parasites, but in another small group of less 
resistant women who aborted a far greater proportion 
had malana, and this was an important causative factor 
in abortion In the Luo Inbc stillbirths were few and 
were rarely due to maternal malana 
The inadence of malaria in infants stcadilv rore from 
about 10 per cent in the first 2 months of life to about 
90 per cent at one year the number of parasites in the 
peripheral blood fell from 48 per '0 microscopical fields 
in the first 6 months of age to 1 8 from 6 montlis to 3 v cars 
and 9 from 4 to 10 years The svmptoms were usualh 
mild and the general health and nutniion were almost 
unafiected a critical examination of 52 fatal cases 
ascribed to mahna showed that onlv 17 could actuallv 
be attnbuted to that disease Among 75 chiMren 
->pccially examined pcnodicallv dunng 2 scars onlv on-* 
died of malana In fatal cases the liver showed excessive 
proliferation and swelling of the kupflcr cells and the 
blood vessels were engorged vvith Ivrnphoid maao 
phage cells in all stages of development cipdl inc< m 
the brain were bloclcd bv swollen pro'ircniing endo- 
thelium and wandenng liisuocvtcs o' bv v,bi/ori’ 
fPhotomicTOgraphs of fiver and bnm reciton arc 
shovnj The heart muscle prevented vim’ir pp-’ 
anccs but other organs were less iffeeteJ I viv-crv b ' 
on c fc'ms of the parasiics were soJvht mi' oj' v- oc 
The author docusses hiv iindin(.v and eo" p'rc ' 
with those of worlcrs in Ob'-' malano-' c 1' 

emphasizes the influence of mmu’-i ira p- e 
from the moihe' and acquired) whi^h cm v i ’ p- 
cndemic nreav whereas where code" ’ iv ' _ - 

and passivi, irrmuniiv are «l a-d r- . - v- ' - 
until rcMsainre is quiicd J / < 
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